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(75) (1) (Dm&£titzmffi®*tzi*zom$.tzte©&u±y?~w&n 
*tz&z<DMk mm®*, tz it z (Dm t <Dte&vk * mt £ * 5 mm * titzit&® 

£tt£ (2) KII^*feJ:t«D«*$iifcJ!l««*fcf4*©ai 
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±15 (7 3) HMox* 

(7 6) (i) ®mifimttitz<Dmi£tzte©m\s±7*-w&n?Ltiizi:<D 

2 ) tt*{fr&**5 J: tfCDISItefift* fi* OH £ fi@K - fi S 

*3ft5, »rtC a 2+ &g±#»tt3;?cl3«rt c AMP^KflllWiSttSraa^ 
10 fcW*fc1-5±B (7 3) E«©^^y-=^^j5fe, 

(7 7) ( 1 ) S2?iJ#-§- : 1 , IE?iJ#^ : 3 , SE?iJ#-5§- : 5 % : 1 7 

KS/tfi^ottosit* (2) ®HWJte»*fctt-t©*e*fctt(DRu-fey^-Sfi 

(7 8) ±15 (7 3) l5«©^^y-=^^jfe**:tt±iB (7 7) f2*c<Z>* 
? V hZm^^XnbtlO IE?iJ#-§-: 1> E*!**: 3, IB 

20 ?IJ## : 5 , SE?iJ#-S§- : 1 7 SfcfiiSW* : 2 9 *l57 5 / &K?"J 

(7 9) ±15 (7 3) IE<K©^^y-=^^ft*fctt±IS (7 7) fZMOX 
9V-~l<">fR*yYZJ%^Xnbfr0Z>. Efll**: 1, EW#*: 3, IB 
25 ?"J## : 5 % SB^iJ#-t : 1 7 £fcl4E?lJ#-S§- : 2 9 I?**) 3 ftSTS 7 &E?lJ 

(8 0) ±12 (7 8) !EfW>T=f=* h«r£*L-Cfc6Kau 
(8 1) ±15 (7 9) i5ftf> 7 hSr^fC^SEH, 
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(8 2) nmt^mK e*ij## : i, mm^-. 3, mm^-. 5, ia^j# 
^pi- (dt ^ y ®fis?ij^^r-r -5 gs sm&'&m -t* -s ems fcte* 

(7 6) tg.m<Dx*y--^<y%m. 

(8 3) e?U##: 1, mm^: 3, E?IJ##: 5, SEJ'J#-§- : 1 7*fcfi 

io i:^#m<!:-f-s, <mmm&mm> <mftm, mmmmm. t-h-fx* r 
&®mm%, &j$m&. m®&. im&m. mmmt. m<t*& 

®»/3»J!&««**fctt(I)IIE», ifbl§ifo.^ 2SlIf, iSjk^, fcjfijE, 

(8 4) E^J#*: 1, I£?IJ#^: 3, SB?iJ#^ : 5, 1E?|J#-S§- : 1 7*fcli 
20 gE?'J#-5§-: 2 9T*Sfr£ft37$y^IB?iJ<tl^-kL<fillWtoKll-tf>TS: 

tzmmt-rz. mmsmm. ph-*** t^k-**, 

0, ni£, ttflTOHk Jk«ktt^«, »{b*A*fctte*«PMF 

(8 5) ffi^J## : 1 . : 3. E?U## : 5, IS?lJ## : 1 7£fcf* 
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t&ftmt-rs. mm. 2wmmm. ftin, kjulbe, mmm& 

(8 6) *©»5^<^ K*fc»4-tO*fc««$ 

&k<Dm&&zmfe-tz>zkZ¥fWLt-rz>±.f£. (8 3) ~ (8 5) ^m<omm 
(8 7) (i) a»«*nfciBi)!i**fctt*©**fctt<2w^-fer^-«fift 

§ t s ( 2 ) * $ frfciufcifc* fc te-t ©££ tn±®m 
^ ©m^^tt $ # 5 , ©m $ tiftmmm*. it ©&£ fc 

^■K*fef4*©tti:©IS**Sr«»tSCi«rW»fc1-5±e (8 3) ~ (8 
5) IE*©?tB^iSfe, 

(8 8) (1) <D««$n^Sl»»*fcf4-t©4S[*fcf4(2)K^-fe^^-aSK 

*fcf4^©ktiiJte»*fctt*©*^©ie^tt*X{k**5«K$nfc^«5 
*£«*•©£&, K^*^~«esr*^r5iWja*fci4*©iiwteffliii^ 

®tt«K*4xfc^^**fctt-t©a[*, »u-fe^-ae«*^*i-5*Ma* 

©its fc f4®tt#K $ titzit&m ztcizz:(Qm.k. tins-*?* 

8 3) ~ (8 5) w,m<omm^m, 

(8 9) (l) <Dffll»»**:f4*©**fctt®K^*^-«eK**:»4*© 
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2 ) x xxsmmmt. tcit^cDm.* tz\t©m y-t^f-m&'&t. tat^n 
c\i:z%f®t-tz±m (8 3) ~ (8 5) mm^mm^ 

(9 0) IE?iJ#-§- : 1 , SE^iJ## : 3, : 5, IE?'J#-f : 1 7*fcfi 

tmmm. namstm, &mmmm. his, 

mm. <<y*v y^^mmm. *£%m%m. smmm, jy^yyr yjv 

20 K 

(9 1) IS?iJ#-§-: 1, E?U#*: 3, E^J#* : 5, E?"J#^- : 1 7*fcfi 
E?iJ#-fg-: 2 9T^^^H5T$y^E?iJ^I^-tt<^H®W{C|^-^r^ 

/ re*i sr^^r-r 5 g s e « nr - s a ft t -an- 5 r =f- * h * 

mskm. vtmmmm. mm. mmmt, ±msM. 

iiTi, @»/5aia«aii*fcn(i)jr»x anaus^ 2msmm. <sjmmb, 



WO 03/068959 



19 



PCT/JP03/01483 



(92) ( 1 ) ®SS?IJ## : 1 , E7d## : 3 . E*lJ#-i§- : 5 , E8I#* : 1 
7 2fc#IE?iJ#-5§- : 2 9"T?*fr£ilS7$/lfcEyiJi:l*!-fc L < teHSC#)(::|i3 

E?U#*: 5, ia^iJ#-§-: 1 7fttftti&*m* : 2 9 ft 3 7 ^ / 

L< tt£JfttfcH-©7 $ /SfcE^^tSG^efC*^ Mr 

(2) (DffflHft«gn«x. mrem, ^h-^, t->k— 

BLi*m&* mmm, mmmt. mibtttnttom* 

&mm*tn*©mffi. mmitm. 2mmmm. &stmm. mmm&n 
mmm, mmm^m, mmmimmm. mm. 4 y* 9 y&tmm.mm, * 

(9 3) ±15 (1) E«©G^y/^K*«ai<-fe^-^>'^ft* = ~K 

(94) *t h*?L»*«sy5'*»«-c*>*±e (93) ffl&omm, 

(9 5) yy*WHi^!>^*fctt9y hT'fcS±f5 (94) EttOlMfe, 
(9 6) ±15 (1) IS^©G^y/^S*SMl^-fe'7 p ^-^>'/^®^='-K 

«DNA#*fiH4<fc£ftfc#t h"«&tt*JE*ftNMS, 
(9 7) &DNA&Utf-fi-m&*zmAi-ZZbK£Q*tSmt£tltc± 

15 (9 6) f5«c©JB5^«, 
(9 8) **-r-f*>^Wttt?*)5±E (9 6) E4ft0l&#ttljft % 
(9 9) #t M«fLft»36«yy#«i«5-e;*><5±lB (9 6) Ett®J9£ttftlj& 
(10 0) yy#t&W-v^^-efc5±f5 (9 9) lEtt<DB5ttttlj& 
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(10 1) ±|E (l) E«OG^w«^«*ttSHr^-^^^lt«r3- 

k-t-5 d n Atf^mmtztuz&D n A^m^F^ t 

^ * - ite d n a {ztt-r z> 7° n * - * - ommr -essm l ? 5 ± 

5 IE (1 0 1) lEgcO^fc hiffLSl^, 

(10 3) #fc Ym%m®ftY yMM®X-hZ>±M (10 1) f5ittf>#fc h« 

(10 4) ^y#iMfci#-^*x-fc£±!B (10 3) IS^^fc h(f?L©^ 
(10 5) ±!E (10 2) E^ftWc, ft»^»Sr»^L, 
10 fc*(D%$LZtfili!>i'?>^tZ'&mt1-Z>±.t?. (1) IE^G^^^®*^M 

i/t y * - * >- /< ^ k =» - k -r s d n a t # -r s r d ^ - * - s tt £ (s it * 

(106) (1) 1, mm^: 3, SH?iJ## : 5, gS?iJ#-i§- : 1 

^KSfcte^oi&fcitf (2) ^ ^ y ^ Y^m^^t^mWitir^m^ 
(10 7) (1) W?m^: 1, iE?U#^: 3, &?ij#-§- : 5 , IH?iJ#-S§- : 1 

20 7 £fcf4ie?ij#-^- : 2 9x^fr£h%T^;mmmtm-h i L<\*mwmz.m 
25 (io8) ±e (io6) tm<D*t ])-~yy%&i-£tz&±m (107) ie 

: l s mm^- : 3, mm^- : 5, IS^J## : l 7£fcl2g£?iJ#-5§- : 2 9T* 

z g m a sr u- 1 - g e it \z * <om. t om&te * m t $ -a- * 
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(109) ht-feSJife (108) ffi*ofk-&«j*fctt-t©ig % 

(110) T^s?*-* hT-fo5±l5 (10 8) B»©^**fcl4-t©*» 

(111) ±IB (10 8) C«©{k*«*fc»i*«>*<r**L-Cft6M, 

5 (112) x^nt^KifiJfltf : 1 % gE?lJ#^§- : 3, IH?lJ#-5§- : 5, IB 

10 (1 1 3) ±15 (1 0 9) fB«tf>7=f-X h$r£*TLT*5E3& 

(1 1 4) ±12 (1 1 0) fiMt<07>fi*~x h££ffl/rfcSE*, 

(115) ( 1 ) IE?IJ#^§- : 1 , SB?'J#^- : 3 , E^|#9 : 5 , IE?"J#-§- : 1 
7 * fcf±E*lJ#* : 2 9 X'i$tt>£tlZ7 ^ / &£?IJ t m~ h L < ttHjr&JKHPI 
-©7 5 / E*K?U £-£#1- Mr -5 & «t Oto^? 

15 K*fcf4-t©ao8iv (2) (Di^faf/'f K*fcii©Ru-fe^-ae« 

^5-* «Mr:7*-«ft*fcfi*<B£fc^ST:*=;* 

(116) (l) (Dm&Ztitc^^VSJ K^fciid^wt^-iSf* 
20 fclH©Iii^3t;^f KiOj$-&ttSr^k$-fr5«Ji**ifc{k^«5*fcf4 

*fr £ » ( 2 ) «^k^«*5 4 tfCDSWH £ fifc^-f af/^f K* fc{4©g£ Mr 
£<0*££*&ffl£1-3 1--5±SE (115) IB*©^^y-=^^ 
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(i 1 7) (i) (Dm&ztitz^ KSfc«i/t^-ief* 

10 W»Jiaaiii^i^Jlt^#*«8S1-5wtSr#*ti-5±IB (115) |B«0^ 

(i i 8) (i) ®i^=i^y-r K^fctt^Ri'-fc^-aaKSfctt*©* 
15 *<k^**sj:t«D^>r=f-/'r ks fctt©^*^* -a e its 

aeKSr^W^5»l&*fett*o»i^M^»c»tt**fc»^»c*Jit5, MB 
1*9 C a 2+ ^g±#«tt;i;fcfiMrt c AMP4ri»mWJSHt«r«!«r5 d t 

»fc«±e (1 1 5) e«o^^y-=^^ac» 

20 (119) ( 1 ) E3I#* : 1 v EM* : 3 % EM* : 5 , EM* : 1 

-©T$/»E?ij**t*i-5GaeR*«:a!^-fe7'^-aeit, 
f-KS^tt-t^tttdsiv (2) ®^xr="f-y-r K*fcfi@»nr:/*-aejt 

(12 0) ±15 (115) fEitO;^ y-=^ fcfci±l5 (119) 15 

fcC^y-s^B*? h*Jfl^-C#bft5 5, EM*: 1, EM*: 
3, EM*: 5, EM*: 1 7*fcf4E?IJ#t : 2 9 T?*:b$*l5T $ / 
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(12 1) ±12 (115) lE^O** y--^^fe*]t«±l5 (1 1 9) IE 
5 3 , E?iJ#-§- : 5 x Unm^- : 1 7 £fcfiIS?iJ#-§- : 2 9 "C^fr £*L5T ^ 7 

(12 2) ±1S (12 0) fzm(DT=r~x bZ<a#LXtj: 5 EM. 
(1 2 3) ±IB (1 2 1) ie^OT^*:*-* h^^TL-C^^HII> 
10 (12 4) t*lfc<b£4^ : 1 . IH?"J#-5§- : 3 % IS?iJ#-§- : 5 , BB?IJ 

#-S§- : 171 tz.\tmm^- : 2 9 £*t<5 T $ / ^IE?iJ £ 1^-^ L < teH 

!) 13V Y^if^y btm^-tZX 0\Z.WtMiSfitzik<k®XhZ>±& (116 
15 ) ~ (1 1 8) mL<DX? 

(125) m%mmzMLx, 

( 1 ) mm^ : i , ia»# : 3 , mm^ 5 % mm^ i7*tn$m 

20 y^b'HtzlZZO^ 

(2) IE?iJ#^: 1, SE^iJ#-§-: 3, IE?iJ#-5§- : 5, IE?IJ## : 1 7£fcf4IE 

25 (3) : 1 , IE?iJ## : 3 , I2?0#^ : 5 , IB?iJ#-5§- : 1 7 ZtHtM 

?iJ#-5§-: 2 9T^^$n5T5/Mia^J<i:ll-t>t<f4|IW^^|^-C0T5 7 
^iB^^*-i-5G^e«*^Hr7°^-MeK{^i-5T=f-^ k Htz 
(4 

(4) iE?iJ#-^: 1, mm^-: 3, K?U#-5§- : 5, IE?iJ#-§- : 1 7£fcfiie 
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&?ij££^r-f 5 G * W n&'&M ^zf9-9 y^fg&tcteZfD&ft^zf 

5 (126) mzimmzttLx. 

( 1 ) mm^- : 1 , 8S?'J#^ : 3 , IS?U#^§- : 5 , : 1 7 SfctelE 

10 (2) : 1 s SE?"J#-§- : 3 , iB?'J#-*§- : 5 , mm^r : 1 7 *tcl*U 

(3) !E?iJ#-§- : 1 , E?'J#-§- : 3 % IE?IJ#-S§- : 5 , E?IJ#-S§- : 1 7 *fcf*E 

(4) E*l#* : 1 . iH?iJ#^- : 3 , 6B?'J#-5§- : 5 , E^J#-§- : 17^fcliE 
20 IE?iJ 5 G * y /< * ff&SM l"<9 W&tz \t^(D%^-<7 

t-fS«f**!» ffittftR*, 7->K-^ tt£*5tt#&l*«. 

i&Mfc, ifM£«0> *CTft*fcttlE1i**PMF©W • M 

25 

(12 7) ifcaJMfefcttLT, 

( 1 ) E^O** : 1 , E?IJ## : 3 , E#l#* : 5 , IE?iJ#-S§- : 1 7 ^fcfilE 
E?'J£-a#-f 5 G * 9 W&'&m Hr -79 - 9 *'<9 % h t < It* <DM&'< 
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(2) IE?IJ##: 1, IE?iJ#f-: 3, E?'J#-*§- : 5, E3?IJ#-§- : 1 7 ttzitM 

(3) E*J#*: 1, E*J#*: 3, E?«J#-§- : 5, E?U#* : 1 7£fcf±ia 
?|J#-S§-: 2 9^*fr£ft*7$y|ffi^£ra-fcL<fi3IRWfcPl-©7$/ 

I* 

10 (4) E?IJ## : 1 > EJ'J#-S§- : 3, E?U#* : 5, E^f : 1 7*fcttE 

15 (12 8) iflLft^KSfLT, 

( 1 ) E*IJ## : 1 , EM** : 3 „ EJiJ#-^ : 5 % E?IJ** : 1 7 *fcfiE 

WW ^tt^G^y/^ u-ir -f * - * >v< 9 fC *> t < it* <D&&^ 

20 (2) 1, EM**: 3, E70*# : 5, MH^J#^ : 1 7 2fcf4gH 

2 9T?*$ix5r$yttEyijtra-'bL<i4*»wn:iai-©T$/» 

E?iJSr^-rs G * Sf&&M Mr:/*-* Jt* fcfi-tbft^^ 

(3) E*J**: 1,.E8I**: 3, E»« ': 5, E?9#* : 1 7£fcfiE 

KE^JSrMi-aGaejr^ftsu-fe^-see^-t-sr^^ k *fc 

(4) Efll**: 1> EM**: 3. E^J## : 5, E*J** : 1 7£fcfigE 
?IJ*# : 2 9 £ ft 5 7 5 / mm t IW— U < (iHSCtf) l^-©7?/l 
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(12 9) BtlLfa^^MtT, 
5 ( 1 ) E*J#* : 1 , : 3 , IB?iJ#^§- : 5 % E?iJ#-S§- : 1 7 SfcttE 

?"J#-§- : 2 9-t?3t£*l37 5 / £ IrI- t< fisMW«JfclB|-<&7 S y& 
SE^iJ ttt-t 3 G * y /< * V-t7#—# y/tfUth b< fit* 

(2) fi*!** : U EH#* : 3, EWS* : 5, E?iJ#-i§- : 1 7^fc(iE 
10 2 9-C*$ix5T$yKEJiJ£|pJ-t)L<fill«6«Jlcra-07 5/* 

Slfi?iJ£ it ft* <D-U LTft 5 * y * * v** h\ 

(3) E^J**: 1, mm^: 3, E?fl## : 5, E3I** : 1 7*fcliE 
15 JiJ#-§-: 2 9T*^^il5T5yiEia?iJi:l^-'bt<^«6 < ]^(^-OT5 7® 

E?>JSr^^ri-s g* w&'&m n.m tutzoMft^? 

RNA, 

(4) E*J#*: 1, E^IJS^-: 3, E?iJ#-5§- : 5, E3I** : 1 7£fcf2IS 
20 2 9-e«*>*il5T ^ / &E?'J H-fc U< fSHKlftKI^-WT 5 / 

KE^*^-t-6G5e«*«:S!^-fe^--Se*^«-i-5Ty^ k 

(5) E?"J#-§-: 1\ E*J##: 3, E?IJ#* : 5, Efllfr* : 1 7*fcttE 
3?iJ#-§-: 2 9-C'*$n5T5y^E?iJ£|53-'bt<fillTO^(^-cDT^y^ 

25 MBM&G*1-Z G * ut^-^y/^ft fcii-t ©tt^T" 

d3o) BifLii^i-*rtT, 

( i ) mm^- : i > e*j#^ : 3 % mtm%- ■ 5 , e?ij#^ : 1 7 
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E?'J££ 5 G * y * n&'&m \s J ey*-*y;<?ni>L< tt^oSW*'* 

(2) E?IJ#* : 1, ia^J#-§" : 3, E?'J#-§- : 5, iE^I#^ : 1 7*fcttE 

^ k £ =a - k-t 5 # y * 9 k £-£w-r a # y * * k t ti*tw 

(3) E?iJ#-§- : 1 , E?J#-i§- : 3, E*J#-§- : 5, E*J## : 1 7*fcfiE 
E^JSr^^-TS G 9 V'<9 n&'&M \s-f?9-9 >^9%%tc\t^:<DW^zf 

^Kia-K-rs^y^^^f-K^w-risKy?^ ^^Kfc»i-5 s i 

RNA N 

(4) E?"J##: 1, lE^JS^-: 3, K*|#* : 5, E#l#* : 1 7£fcteE 

IKE fc-a W-T 6 G 3 a Hr & KK*H- 5 7 y 9 dt=. x h s 
titzit 

(5) EJ'J#^ : U E*iJ#* : 3, E?'J#^ : 5, E£l#* : 1 7 SfcfiE 

20 e*i *tt-rz>G9ys<? n&'&m u± -? 9 - 9 v /< ^ st * fc 

* ffiJlikj& (£jfi*f^ i^jfeLjBE. ttJMM£#&NE*, 

25 ft, J»K»tt*fctt«©TO • ?fe*#ifc, 

(13 1) inmi«M«AISr»3Si-S^ft«>. 

( 1 ) E?'J## : 1 > EW#* : 3 , E3RI#* : 5 , Efllft* : 1 7 SfcfiE 

mi\%^i-ZG9>/<?w&®mi'±79-9^s<?ni>L<i* : z<7)nft^ 
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(2) mm^- : 1 . IE?iJ#-§- : 3, &?U#-5§- : 5, E?iJ#-§- : 1 7 SfctelE 

(3) mm^: 1, 1E^IJ#^: 3, IS?"J#-§- : 5, iE?"J## : 1 7£fcteIB 

io (4) : i . ie?«j#-§- •. 3 , ia?«j#-t : 5 , i£?ij#*§- : 1 7 sfciiiE 

(13 2) tf£ffi % ^h-^*, TS/K-f*, *t^-l?H±#iM 

mmmit. mit^&ztzitn.m^mmo^pj • 

( 1 ) mm^- : 1 , mm^r : 3 , K?iJ#-§- : 5 , EM* : 1 7 *fcf4E 
20 E?'J fc-grttf 5 G * w** fC*©M i/t^-^>/^Jtt>U< It* otiMfr^ 
( 2) E?iJ#* : 1 . IH?iJ#* : 3 % E?'J#-5§- : 5 , E3I*? : 1 7jfcliE 
iE^iJ Sr^*-f 5 G 9 »*ftS! 7* * - * > /< * fctt % <D%&^-7 
(3) ie?U##: 1, EM*: 3, E?'J#^ : 5, EM# : 1 7£fcttK 

{4 
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(4) : 1 % mm^- : 3, E?iJ## : 5, iESWr : 1 7£fcliE 

5 (133) ^ftWi&mMttK&Lm&Tm&mm-rztzfto, 

(1) E?9#4 : 1 , E?iJ## : 3, E?IJ#4 : 5, E?iJ#4 : 1 7*fcl4E 

: 2 9 ixsr $ y &e?ij ra-fc L < ttHK«^ra-©r $ / » 

10 (2) 19)14 : 1 , E?iJ#4 : 3 % E8HM- : 5, E?'JS4 : 1 7*fc»4E 

(3) fijlj## : 1 , E?IJ#4 : 3, Eft#* : 5, SE?'J## : 1 7 SfcfiE 

»E?y*^wi-5Gsesr*fta!i^-fe^-seit^*ri-sr^^ k *fc 

(4) E?'J#4: K EJiJH-^: 3, E*W§- : 5, E?'J#4 : 1 7*fcttE 
W»# : 29T'*£*l57S/ HftBBTU t IrI — 1> L < teUft ftKISI-OT $ / » 

26 e?ij s g * w * if nr y* - * «$. tz ww**? 

(13 4) If j3«MM*ffiirt-**:ft©, 

(1) E?'J#4: 1, E?G##: 3, Efll**: 5, E?iJ#4 : 1 7*fcf4E 
?iJ#-§- : 2 9 T?* £ *i<5 7 $ y &EJIJ <b IrI — 1> L< fiHSflft{£|5]-©7 $ J Wt 

25 wm ztt-tz g * ? w&'&m nr^-^^^«fci< ©asa^ 

(2) E79S4: 1, E?"J#4: 3, E?lJ#-5§- : 5, E*l#* : 1 7^fcf4E 

2 9-e*$ti5T^y^E?iJi:PI-'bU<«IIW6«Hc|^-oT5yK 
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( 3 ) EM? : 1 , E*l#* : 3 , E?'J#? : 5 . EJ'J#-§- : HtfcliE 
?|J#? : 2 9T-Sfr£ix57^ /BfEJflfcH-fc t< lilf ^1^-^)7 $ / 

5 li 

(4) E*J#?: 1, E?fl##: 3, E3*J#? : 5, E?'J#? : 1 7£fcf±E 
?|J#?: 2 9-C*$H5T5/iftlB?IJ4FI-t>U<f4*»W»C|pI-OT$y» 
E?iJ fc^f" 5 G * y< 9 M&'&W. Mr - * w< * flf* fc f i-t <OU^^ 

io (135) mm»ttmaffl*9ti&r&tz«><o* 

(1) ga?U#-§-: 1, EF'J#?: 3, E?'J#?: 5, £*|»*: 1 7£fctiE 

SB^'J £^*Tf 5 G * JC#SM i/t^-^w^ffcK fi* 

15 (2) E?iJ#? : 1 , E?iJ## : 3, EM? : 5, E?'J#? : 1 7$fcf4E 
M?: 2 9-C»$*L*T§/IWE?!lira-tL<ttlHrfi<Ji::l5I-OT$yK 

20 (3) E?<J#? : 1 , EM? : 3, EM? : 5, EM? : 1 7£fcf*E 

RNA, 

25 (4) EM? : 1 s EM? : 3, EM? : 5, EM? : l 7£fcfiE 

M? : 2 9-C**J$il5T5/i5E?Uira-t u< ttt*KWK:ra-©7 $ y 

(5) EM?: 1, EM?: 3, EM?: 5, EM? : 1 7*fcttE 
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d3 6) mm. nwiikM, 2mm%m. mtimm. mmm&wm 

(1) IE^iJ#-t: K E?IJ#^: 3, E?'J## : 5, E?U#-§- : 1 7l£fc:fiE 

(2) 1. E?iJ#-§-: 3, E?iJ#-§- : 5, E?"J#-*§- : 1 7£fcfiE 

(3) I2?IJ#-^: 1, E?>J#^: 3, E?"J#^ : 5, B^-: 1 7£fcfiE 

E?'J 5G^y/^ Hr - * * * tilt* (OU^^ 

20 ^K^^-K-r^^y^^ ut-^h'Ztti-Ztf})*? s i 

RNA, 

(4) EJIJ#*: K E?'J#-§-: 3, E?'J## : 5, E?!l#* : 1 7*fcttE 

25 

(5) EJ'J#-5r: 1, E^J**: 3, EPJ** : 5, E*IJ#* : 1 7£fcliE 

2 9-C*Six6T5yBfeE?!ltl«l-'bt<f4llfrWtra-©T5 
E?'J^-a^1-5 G * >v<*. Jf#«S! Mr:/*-* >/<* Rf:fcW:-t©SlS#'<:/ 
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(13 7) m&mK a) iE^J#-^ : 1 , &Mtt : 3, MSffltt : 1 7*fcfi 
IH?'J#-5r: 2 9X'^t»^tL^T5/^i£?iJ, SE?'J#-§- : 1, E?"J## : 3 % MS 
?"J#-§- : 1 7 * fcfilE?'J## : 2 9 £il£T $ J ^IH^J^O 1 £ fcfi 2 

5 ffiRJb (»*L<tt, l~3 0jBSS. it)»*L<f±l~l 01BS«, £b 

tc#*L<H3MB (i-5fi) ) ©T§/»^*LfcT§yiWE^ b) se^j 

#*: 1, EH#*: 3, K?iJ#-5§- : 1 7 £fcttE?IJ## : 2 9T*^b^ti^ 

<ttl~10fig£> $e>»C»*L<t±*ffl (l~5ffl) ) 
10 Lfc7^/» c) @H?iJ#-§-: 1, IE?iJ#^: 3, E?iJ## : 1 7£fcteE 
2 9"C*fc>**V<5T$/KiSyiJ1'0 1*fcf42fflet± ($J$L<fi» 
1-3 0M«, «fc«9#£L<ttl~l O^BM, SfcU:#*L<fiM (1 

15 

(13 8) ( i ) E?iJ#-^ : 1 , E?iJ#^ : 3 % E9!l#* : 1 7 *fcliE?»J* 

££*Tf 5 - £ &&Mb1-Z G * w<^ft*fta! % OUT, 

GPR4 OiBMBI"*) , KSfctt-t©**, JB16lt*fcf4*- 

20 £ £ t , (ii) G P R 4 0 , ^OlfB^yf-KSfcfi*© 

£ . JISHSBft^ fete-?: <7>i£*3 <k tmSfb^ i o JfcKSrff 

te?Z.tZ<®Wi.ti-Z>±& (4 8) IB«©^^y-=^^rjfe, 
(13 9) (i) «lUfc»l»t*fcH:*0*SrGPR4 -eoSR^^ 

25 tm*<b£**rG pr4o > *o«s^^ b*%.tz\tz<Dmz.mm&-£ft®& 

f±*<0£fc:^3Jig£*&aiJ£U JfclWS£**#«fc-*"*±e (4 8) IS 
(14 0) (i) &®UU!ilte&£fcf4-?:tf>&&GPR4 0 fcaHrfSlMSK: 
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pr 4 o&&*irzm&K&mztti*&fc&tt&. ««Lfcjsj»»*fcf4«t 
5 (i4i) ( i) ^Ltzmmm^tnt^<Dm.i:GPR4 oz*a#-tzmm<D 

£&&WLk-t&±$& (4 8) IB*o^^y-=^^jfe, 
10 (142) (i) SSSbfcJIgWSfe^fcfi^OlftS:, GPR4 0ST3-K-T5D 

^#-r sc^iaot^ g^frfisgftott jaigic$$ l^g p r 4 o \zmm £ 

-frfc^t. (ii) WmLfeliBJKK^fctt-tO^JitmRik^SraK^jr 

15 j»»*^f4-toiS[©GPR4otc»i-5j»^i:Sraijeu w t 

1 1-5 ±12 (4 8) E*©^^y-=^^jfe, 

(14 3) (i) GPR4 0*fgWk-tZ>{k£V!>ZGPR4 0 *r£*T-*-*JlWS 

imte&ttm&t. (ii) g p r 4 o srsttftrr 5^»*5«t tfwwfr&fc 

*GPR4 0Sr^-r5i»lia»-«tt$-a:fc»-&l-*SftSx GPR4 OSr^Lfc 
20 JHwajpjaffi&tt&«B^U, Jt«-f*£i«:#IRfc1-S±lE (4 8) I2«^^^y 

(14 4) GPR4 0^gtt{bt^M, GPR4 0^=»- K-T5DNA 
S DN Afc^^SJH&jfc^* Lfc^JM5ife#*#* 
niiiaoti W«te^#:^ilfflM(C|im Lfc G P R 4 0 £ 

25 gpr4o *mmti-zit&®te£xmmt&®*%WiMwtmft<n 

«Hl:MtfcGPR4 0fc«te$*fc»&te*5tta, GPR40^t5 

ajsw*fiH4fca!j£u 1-3 ±ie (4 8) ia*©^^y 

(14 5) GPR4 0^fi&tt<k"r5^^HIJ»Bfe**:tt-t©tt[T?*>S±IB ( 
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1 4 3) sfcti (i 4 4) mm<Dx? V 
(14 6) gpr4 o&tt-rzmtititzvmmft&is&'rzz.kzftm 
t-tz±.m (49) mm.(o*t v--^?m*y k 

(14 7) GRP40^3- Kt6DNA^tt5DNA^tSEM 

5 ^ ^-x^m^m Ltcjtmm&ftz&mi- s ^ t \z. ± ^xmrnzmmtW-n 

mi&m\Z.%%lLtlGPR4 OZ%m-ZZk*¥f®ti-Z>±.sZ (4 9) 
(14 8) ( i ) IB?'J#^§- : 1 , mm^r : 3 , !2?iJ#-§- : 171 fcfiIE?'J# 

G P R 4 0 <bB&HE"t"5) , ^O^^T^KSfcfi-^&t, ^a^/^ K 
t*&fik&-£tzWi&b, (ii) GPR4 0, fcte^Oig £ , 

^ 3 -tf- / k*j <fc t * -£fc#£ <b O Jfctfc SrfTft 9 r i: £ 

#$£1-5±iE (10 6) I5«0^^y-=V^&, 
15 (14 9) (i) mMLtc^ K£GPR4 0, K* 

fcfi^WJtK&MS-fr*:^^ (ii) **Lfc3=>f = -0V>f Kfcitm&te 

ai»Lfc3i-<=^y^ KOGPR4 0, Jt©aJ^^K*^f4-t©*atC*t-t 
3&£*£3UJ£U Jt«i"5-i:SrW»ir*±SB (10 6) E«©^y- 

20 

(15 0) ( i ) iiLfci^3fy>{ K&GPR4 0 SrM1-S»ttfcSf«k 
fc* (ii) S«Ufcx>fat^ K*5j:im*Mfc£-#>£GPR4 6 

f^-rs^ft^ay^L, «-r5^£#«i-6.t!2 doe) ie«o* 
25 ^y-^^^s, 

(15 1) (i) ^KLfc^a-^y^ KS:GPR4 0S:^1-5JaJ&©ra 

(ii) mmLlt^aVSJ h'&kXmSkik&toiG 
P R 4 0 ^Wt-5lfflflS(D^®^{C^ftb^*^:#^^*5tt5, Hlfci^ a 
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5JbJE (10 6) &m<DX?V 

(15 2) ( i ) *»Lfci>f 3*/^ K£\ GPR4 0£ = - KfSDNA 
t5:t »w J: o-CS»«Kte»flcO»teK^«^ tfcG P R 4 0 fcftttStffc 

5 &&ts (iO am Lfc^>r K*5J:u*»ft^**aK»ftte»ff© 

W K©GPR4 0lc#1-3l££«»£U JfctM*5 r. t ZW&k-f 5 ±K ( 

106) eft©** y--^^fe, 

(15 3) (i) GPR4 0SrfStt{k-r5^*S:GPR4 0«:^#-r53BBlia 
io KigHttS-frfc®^ (ii) GPR4 OSrStt^-TSfk^fe.tim^'fk^ 
*GPR4 0Sr^-rs»ljafcga!*$*fe*&l-*5»t5. GPR4 OZfrLtc 
ttlJffitt^llU *fc«1-*;:i&#»£-f3±ffi (10 6) IE®©*? 

(15 4) GPR4 0Mlbt5M^, GPR4 0^3-Kt5DNA 

15 DNA££#-rs*&8U'<* fi-x-mwm&Ltij&nmmft&mm 

tSIilUotS JSKfc»5l t fc G P R 4 0 CUgftfe $ 

, G P R 4 0 SrStt^i-*ft^**J J:tm«Mk**«:att*fME*fro 

aiaKicigmuytGPR4 otgatt***:*^^^^, gpr4 0^1-3 

20 y-^v^fe. 

(155) gpr4 o^mmt-f^it^w^ 3-^/>r K-?fcs±e (15 

3) *fcfi (15 4) !)-=V^fe, 

d5 6) gpr4 o^^-rsiNBJia^fcfi^^is^^-rsrt^m 

t-T5±IS (10 7) E«©**y-=>^Jfl*y K *5«fct^ 
25 ( 1 5 7) GRP4 0Sr = - K-rSDNASr^WrSDNA^^-fSMm 

#©»JSttfc$63iLfcGPR4 0 ££*r1-5 -fS ±!E (10 7) 
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m 1 \t? 7 -J^i/>Wt (farnesoic acid) Ltct %<DU 

IbftBL. mto\*V^7/\sW&<vftm&M*7r--$-o OliGPR4 0MCHO 
5 -KIM, Att = ^ho— /U©CHO-KljBBja**-f, 

HI 2 fi 5 . 8. 11-eicosatr iynoic acid £8s#0 Lfc i: 

CHO-KllffiR A(i3yF0-;V©CHO-Kl|lte^t. 
10 HI 3 & 5 . 8. 11. 14 — eicosatetraynoic acid£r 

R4 0MCHO-K1», Att=yFa-;WCHO-KiaM*t. 
04tty y— ^Bt (linoleic acid) &85ftD # OftBJfert C 
15 a 2+ «0^b$rli-<fc^m*^1-o «^tt»M&rtC a 2+ $gg£^-T1jbt&g, 
«ttf4-9-^^aS*D«©l*MaiaSr^i". OfiGPR4 0|§mCHO-K IB 
R Afi=»^hD-/WOCHO-Kl»^1- 0 

H5fiyyu^@?(linolenic acid) $r j&bD Lfc # £>Mrt 
C a 2+ MW^k^^^c^*^^1- 0 IftliiJS^C a 2+ m£Z^1-i£ft%i 
20 ttttttf-^^aaiP^WI^WSiaSr^-ro OttGPR4 0MCHO-K 

1HHJ&, A(J=yhn-yV©CHO-KiaiS^t 0 

H 6 I17 7 * K (arachidonic acid) Sr^D Lfc £ # <£> 

f£ft&£, *tttt^>^aS!JD«oi*Maia**i-. OliGPR4 0MCH 
25 O-KlW, Att=jyho-/UOCHO-Kl*B«aS:*i"o 

^7(i^^ (eicosapentaenoic acid, 

EPA) ^»Lfe^#(D«rtC a 2+ itS^I:^ii-<fc^m<Sr^-ro JftA 
ttjHBlfirtC a 2+ 2g&£^-t-3bt&^ «W**±f-^^HR»«©B*M»iB«r*r. 
OiiGPR4 0MCHO-KiaJ)S, Attnyhn-zWCHd-Klifla 
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H8f43i-r a-tf-S^n^ife (eicosadienoic acid) SrgsflDL 

tctzvmmftc a **mg.<omt*m'<tzM%:*m-f 0 mmtm^c a 2+ m 
&*7rrtikyt ! &&, m&\*v>7*mmv>nmm&*mi-o oiiGPR4o 

0 9 =i if h y ^ (eicosatr ienoic acid) £gs 

)m Liz t J©«rtc a 2+ g£<D^t£f^*:;i£Jil£^1- e rettfiffllSrtc a 2 
+ **«r*r**!ME, «W*tt^^^«*P«oi*WfiiaSr*-t- 0 OliGPR4 
OH^CHO-K lMJfe. AliayhD-yWCHO-KlHS^t, 
10 ilOliK^t^^fxyK (docosahexaenoic acid, 

dha) zmMLtzbz<Dmmftc a 2+ m%<Dmtzffl^tc&%*7Fi- 0 

O«GPR4 0MCHO-KlHBSS. Afi = > h H-/WCHO-K 1 MM 
15 Hll lfiK^if h V^yffe (docosatrienoic acid) £8s 

Is&Lizb %<onmtoc a 2+ ^«{b^^fc^m^^-t- 0 ^ttf±«i*ic a 2 

+ $££^H-3^;!g, «tttt^^^waSS!lD«©«FR|giaS:*i- 0 OfiGPR4 
OUSCHO-KIjNBR Afiay hn-/WCHO-Kl»M'Tt. 
IU1 2f4T (adrenic acid) £8sAP Lfc£ #<£>#ffi«C 

20 a 2+ ^^^^b^P-<fc^^^-r 0 iM^ffil^C a 2+ igg£/TH-#ftM, 
«t$4(if->7 P ^M^B#r H mi§^^-f B OfiGPR4 OlgmCHO-KliNB 
JSU Ali3yhn-/KDCHO-Kl»*t. 

§13li7!)!iV|S(lauric acid) Lfc b %<Dlmti&foC a 2 

25 ttf±-^^^aa!JD«©l*Mgia«:^1-. OI1GPR4 OMCHO-K lfcfflflS, 
Att^ h a— /UOCHO-K liNBSa^r^-fo 

01 4 fit h^iliIt©GPR4 OmRNAWMM^t. Hl$*lip o 
ly (A) *RN A (ng) %it <0 (D=> fc°-$c£^-r o 

mi 5ll^!>7#ffi||Jfi-C©GPR4 0mRNAO^*Sr*t. M i n - 
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6f*MI N6jNBU&£, NIH I o g fiN I H/3 T 3 (DM^MM^> Ni 
H confliNIH/3T30^M> B104 1 o g fi^A/iHS^n 
e u X'Jtm&&£ J £tzN IH/3T3 <£>*f&*i?a$£, B 1 0 4 confli 
#A,»fc^n e uX'BWm&ZlttlN I H/3T3©ffM, mL i v e r 
5 fl^^fffli^ mSp 1 e en-?$Xi&m ^"To SI$4fi^RNA (2 5 
ng) %tc<0<D=>t°-m*7jk1-o (+) fiitl5¥^^D^, (-) 

mi 6J4M i n 6 sr^wi, v-v / ^^fcii^x^-/^ 

^0-^5^1)^7? KT'9 O^PJ^Lfct #o-r^^y >&m<o 
Mf}^ V y&m&& (ng/ml) &^-fo 

-/K'fc5^y^7^; K-C6 oftmmMLt=.tz<Dj>'xy y^momit 

15 (W^yy^M (ng/ml) £^-r c 

Ull 8(iy y h#J»*3<tU { 7^y/WN^^ft{C*5Jt5GPR4 0 mRNAO 

Ell 9l4*=.^>r-f/Hffi»*5J:0 { 7>y/WN^fttC*3»t5GPR4 0 mR 
20 NAO*3BSS:RT-PCR«fetJ:oT3ft*i>fcS*Sr^-*-o W»^f4 2Eo 

HI2 0teflgJlfi&fCj;5CHO-hGPR4 0 # 1 0 4 t'OMA P if fi&tt 

DHAIi4Z, 7Z, 10Z, 13Z, 16Z, 19Z-Kaf^fx 
25 >tk*. Me thy 1 tt y y -/Hfc* fvHfr, C2(«^t. CHO-m 
ockttthGPR4 O^LTt^i^CHOife, CHO-hGPR4 
0 # 1 0 4lit HGPR4 0^iLt^5CHO»tt^t„ p 4 4 fi p 
4 4MAP^t-fO/<y K£\ p 4 2(ip 4 2MAP^ft- \f<D/<> 

■to 
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EJ2 lfi±-^£*GPR4 0 (Om^\Z.^^ti s i RN A^At-J: ?*G P 
R4 O-GFPJH^^V/^^SrrolgSfliSySrgB^fclgm^-r. MocklJG 
PR 4 0-GFP£gALTW£V^:/hn— /^flS^-To NoTFfith? 
^X7*9i/3>%'fTt>t£frr>tz.mifo. No s ifiis iRNA^/i^h 
5 7^7x^-> 3 ^/Tt. m4 0 i 10 3*S«fctfm4 0 i 2 5 6fi£-7£*G 
PR4 0ga?iJCM^s iRNA^, si scramble, si GL 
2l**#T<<y=>y hn-/Vi LT^DLfcGPR4 0 <Z)Id?iJt fit£< tBI^tt 
&#fcfcV^s iRNAW 0 i«lliGPR4 0WMi (4 5 0 n mX'WR 

10 II 2 2fi±m4 0 i 1 0 3iSXUm4 0 i 2 5 6 (DlE^^I",, 

02 3iiGPR4 om& i F-?'-yy ; r'(>y^??-<Dmmm%iF-ro 
m2 4 mmmiz <t i n 6 t-wma p *i--vmmk<Dfe&&%:Z7jki-o 

U— V\ f±=i^ h d— W-^2fii;d-W^ (oleic acid) 

>3fi±!) / — (linoleic acid) WM. 
15 fiy-y 7 (7-I inolenic acid) WM, U— V5(±y 

7 — /V-^y fv> (methyl linolate) W$Q, 6 fi 1) y - 

(linoleic acid) &ftD % y 7 li !) y -/kfif? (lino 
leic acid) +PD98059 (50m M) 8^D£^-f. V 1 - 
5fi£2. 5#Ba, U-^6~7fi5^ra>T^*3.'<-M.fcfe*-Cfe6. #IB 
20 Wift^aiSHtl 0mMT?*>5. p 4 4lip 4 4MAP^t-if(0^y K^, p 
4 2ttp4 2MAP^t- \£<D/<> h*Z^ir 0 

B2 5li2 2mMOi/yU3-7.^tfKRBHT*MLy t c#SllgM^(Cj;SM 
IN6i>W^ V yftB®Mftm*7FlT, W&<DC oncentrati 
o n sf4MLfcM&®W>»& (jiM) B a s e fitMgyjlk O 1 e i 

25 c fit* W ^»ayn, Linoleic fi±!)y — MMfflB, a - L i n o 1 e 
niclia-l); U^KS^JP, y-Linolenicfity-yy 1^&8&JD, 
Arachidonic fiiT 7 =*r K>-@MK DHAtt K^^^r^ac^KjS 
jflh Methyl 1 inolateli^ — /Ug£y ^/l^JP, Butyr i 
c fiiSSgS^JD^^Sr^-fo Wmit'{yxV>M&. (ng/ml) £^1% fit 
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itw-Q+mmmm (n = 4) £^-r 0 **te P <o. oi£, *te P <o. o 

5 (Student's t test) <Sr^t" » 

in 2 6 itmffimiz*. 5m i n 6 frh<n<< y yftmi&mm&w/i'Z'-xm 
gfe#tt^^i- 0 mmtma \^tzmmm (io^m) <omm^i-o Base 

5 te$^#0. OleiclWW >&mn, LinoleicttU /—/I'WtWMs 
Methyl S —/VWtt f-zwaSAD, Butyric ttBK«S*D©*&*r* 

t. gi c tt^a-^sr*-r. y (ng/mi) £^-r e 

flttt¥#+«W3l (n = 4) &5H% **lip<0. 0 1 Sr. *fip<0. 
05 (Student' s t test) Sr^i" 0 
10 HI 2 7 ft s i RNAfAMI N6(C*5Jt5, ft!!«fcJ:5>f !J ^$MB±# 

e fiMtS^ Linol e i cliU/ — /H&SsJD* G a mm a - L i n o l e 
n i ctty-!); VggsflD, Methyl l i n o 1 a t e it V J —/u&l 
J fvu**0©#&£*1% ^**{i-r y is&mM&y* UBase 
15 I^ilfc. 0*7^1^4 0 i 10 3iXI*7AfiScramb 1 e I 
I duplex si RNA*A©»^*U*r. *fi¥*&+*iMR3E (n 
= 4 ) Sr^i" 0 * * ft p < 0 . 01 (Student* s t test v 
s Base) &^"t" 0 

20 ftmzTF-To tmitmNLtziimmoum ( m m) &^-r. b a s e\*mm®. 

Linoleicli!)/ —frWl* v"Li no 1 en i cliy-!)/ 
Methyl 1 i n o 1 a t eft!) / f-fr&wi'o isle 

tSfc*)©>f^yy^»l (ng) Sr^f. »in = 3*3«tUfn = 4T*tf2 
iHlffofcll^WfPT-, ¥*&+*J|iaRS«r^i-. **ttp<0. OU, *»i 
25 p<0. 05 (Student's t test) &^1~ 0 

H 2 9 fiM^JCi 5M I N 6 j&^tfH' >* V >ftW<&mfcjStfZ> C a 2 V * 

WM. O l e i c fit* W ^K, Linoleicftyy — /V^ y-Lin 
o l en i c«7~y / Methyl l i n o I a t ell!) ; — 
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IMfvi'&^-r. tc<Dmi*2 2mMO^/H3-^Sr^tfKRBH-Cl8S!{tyj:llg 
mm (10 mM) &milLitm&* EGTA/Ca H f reetVT^^ 
S£te2 2mM^n- ^.^tfKRBHT-C a 2+ 4 0. ImM E 

GTA*aSADLfcKRBH-enS!LfcJffil»tt ( 1 0/iM) &aStflDLfc»&&^ 
5 1-c «a*W>f V (n g/m 1 ) £*rf 0 im+i9MS (n 

= 4 ) Sr^-f „ **llp<0. 01 (Student 1 s t test v 
s Base) Itm't'o 

M 3 0f4HBI»tt(cJ:SM I N6i^O^ !) ^#«MEii£*5tt5#«iaS?RI 
OSb*«r*-fo flMttttSfeUP LfcJj§Jft&£^1- 0 Ba s e ttUkWMs Oleic 

10 tt^W^K, Linoleiclll) / — /Mfc, Me t hy 1 1 i n o 1 a 
teli!); — /V®^ ^/WSf^-f , No inhibitor 8¥tt 2 2 mMV/U 
=— *£#KRBHT«KLfcJtJHiIfc (1 0(iM) Nifedipine 
8tt2 2mM^^^ttKRBHi:=7i^fy (N i f e d i p i n e ) 
1 0 juM^^PL^y7 7--Clll5iLfc^^ (10m M) PD980 

15 5 9ili2 2mM^3-^ ; tKRBHCPD 9 8 0 5 9 (5 0mM) 

fW^y^M (ng/ml) £^-f\ tttt¥*&+«*MM6 (n = 4) £ 
^-f„ **f£p<0. 01 (Student's t test vs Ba 
s e) Sr^"t" 0 

20 HI 3 liiWtiSMi N6i^^yxy yft&l&miztott&BSAnm 

mz^-f 0 mtntmMLtcRmm (10^10 Ba s eitmmi®, 01 

e i c ttst l"( >Wt. Li no 1 e i cli!); — Methyl 1 i n 
o 1 a t e it V J — ^^ZtfITo No B S Ait^y 7 7 — K B S A£ 
a&flPUfcV^fettSr* 0. 1% BSAfiO. 1% BSA&SSflOUi&ftTfc 
25 ^-To Iffittfi'f V yftmm. (n g/m 1 ) Sr^1- 0 *tt¥JS+«!M&3g (n 
= 4 ) Sr^i" 0 **fip<0. 01 (Student's t test v 
s Base) $r^i" 0 

IH32tefc FGPR40MCHO M (CHO- h G P R 4 0 ; £) 
O!v^GPR4 0MCHOaSS (CHO-mGPR40 ; £) OcAMP 
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m±iZMi-Z>&mmffim<D&WZ7Fi-o tm<OF F A concentrat 
ions (nM) ttmaLtzJMNj8L<nfe§t&7fii- 0 itt(19 6-we 1 17*1/ 
-hi we 1 lS50cAMPi (pmol/well) £,^1% HHfi2/i 

nf^dffxyi (DHA) , OttDJ—A'Wt* Qlty -V / Is^WtZZtl? 
iX^PLfc^<Sr^-f e *fip<0. 05 (Student' s t tes 
t) Sr*t- 0 

•^^7°/V^Mo^r B mii^^-r o Oliy-!); (v-llnoUn 
ic acid),Oli!)y-/^(linoleic acid), liiy 
S—MSttf-A' (methyl linolate), Afi^W (o 1 
eic acid) , A»75#KMI(arachidonic acid 
) , •f±K = f-^^3i>a (DHA) , OttBgfc (butyric ac i 

d) &*ti?hmoLitl*&&*'t 9 

m3 4tt^^GPR4 0OEHK#fttt4 s i RN A^AK* 5^ !7*G 
PR 4 OmRNAO^^«)$iJSr^1- 0 #t$j|tf)m4 0 i 1 0 3tt^!>7GPR 
4 Ofc#'ftttfcs i R N A£\ £fcS crambl ett»It$5 7^A 
ffi?js iRNACSc ramb l.e II duplex s i RNA^ 
-To »mRNA©Mi (GRP 4 0/GAPDH) ttGPR4 0O3l 
S*©GAPDHtJ:*H-SfB*fft (n = 2 + SEM) £^-f 0 

£>$*£>£) ft, SS?IJ#^: 1, 12?IJ#^: 3, £31*5- : 5, @B?IJ#^- : 1 7 
G P R 4 0 f£ s 09*tf, t h-**)ftLftJKl K yy K <e 
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mm. wmmm. rvrmm. mm^mrn. w^^^i, -wmmm. 
*vy%vj*mi&. yyf/^v^mm. mfcrnm. ±&mm. ftfcmm. m. 
m#mm. mmmm. mmm. mmmm. ft&mtfo m. 7^77-^ t 
mm. bm, -r^^yj^y-mu, mmrnrn. &t&mm. &mn. 

5 mm . &mm. mmmm. &-wmm. itmm. te-wmm. %mm 
m. fftmffoi>L<i*mwmjfe. ^tzitztibmmommmm. &mf&i>v<i* 
xymmtef) ^skmm^mm. $itzitzfrb<DmmtftftE-rz>hb®z>mm. 
mzi-z. m. m<D&n&. m. mmm. *mmm&. mm. 
m ufcTm. wmn. mm. a-b. mm. mmm. mmm. wm. m 

10 am. n«) , &m. rmw. w. mm. mm. ma, ±mm. fti, 
mm. 'wm. mm. m. mitm m. *m. *») , >b 

m. mm. mm. mrm. *wsk&. m&m. m%. mm. 3m. an 
m. •w. mm. it&m£kiz&*i-2>m&'gxhoxb£<. ■ztz&fc 

ISft-fecttJ:^. GPR4 0l$Bm7y<?^yxB } \zm%$Ll> 

15 Tl^So 

mm* : 1 , mm* : 3, mm* 5. mm* ■ 1 7iztz\*mm 
*-. 2 9 t^$ti57 $ ;m£Mb%m\z.m-<DT % /mmut vxit. 
m*.\z. mm* 1. mm* ■. z. mm* •. 5, mm* 1 7-ttzn 
mm*-. 2 9x*i$it>zti?>T^;mmiitm8 5%&±. &$.L<i*9o% 
20 sk±. xv&t. L<i*®9 5%&±<Dmm&ziiii-z>T^/mmi\tet'tfmtf 

*%W(omm* : 1 , mm* 3 , mm* 5 N mm* ■. n^tz 
\tmm* : 2 9 w$ti57 $ /mmwtmwmzm-<D7 ^ / mmn& 
tm-rzg&ntisXiz. mz.it. mm*-. 1. mm*-. 3. mm*-. 
25 5 x mm* : 1 7 ^ tz nmm* •. 2 9 x&t> & r % ; mtm t 
\m-<o7 5 smmtizmL. mm*-. 1. mm*-. 3, mm*-. 5. 
mm*-- n^tzitmm*: 2 9xmt>&hz>7*/m&u*btez>w& 
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0#*L<ttffiO. 5~2{£) -C*>5ii##*U^ Cti^©gt« 

G P R 4 0 UTfi, a) E?iJ#-5§- : 1 > E*J#-§- : 3 % l£?iJ#-§- : 5 
10 , W&m* : 171 fcf4gE?'J## : 2 9 £ tlZ T % J mffiFW<D lUtz 

it2BU± (»*L<tt, l~3 0iltS> J;0»*L<ttl-l om£, 
IXIttWH (1~5{@) ) <0T5yifc#**Lfc7 5/»E?iK b) 
E*IJ## : 1 , E?IJ#^ : 3, E?IJ## : 5, SS?iJ#-?§- : 1 7 *fcl4EyiJ#-* 
: 2 9^«fc$ftST$/»E*Jfcl*fctt:2tteLt (#* L< li, 1-30 
15 J:5#4L<l4l^l0«8«v $e>£#*L<»i*WB (l-5fl) 

) ©TS/BasfWDLfcTS/iMBflk c) E?U#* : 1> E?"J#^ : 3 % E?'J 
##: 5, E?'J##: 1 7^fcf4E?"J#^ : 2 9 T*&t>£tlZT 5 / &E?iJ<P 
■01*fcf*2«;U: (^Kll 1-3 0111 <fc9#£L<tel~l 0 

20 *£*Lfc7 5/l&E?!K *fcfid) *nfe*ilfl^*>*fcT§/iftE?iJSr^-r 
SSeft*iftfflv^ii5. 

#^ftfl#K:}3tt5GPR4 Oti, ^f-K«EO«^J»-t6o-C, ;fc*B#N* 
« (7 5/3cS$) , **B*sc*«g (*/u#^->/W*SS) T*fcS 0 E#l##: 1 
■C*43$*L5 7'^yKE?iJ*^1-'5GPR4 0Srfii:Jt>i:«GPR4 0f4 % 
25 c*dg^*/v^^^/wS (-COOH) , ^^-ywK-coo-), 7 5 
K (-CONH 2 ) t.lt&^XTfr (-COOR) ©fatlTfcoTtj «fcV\ 

- - -e^y(.X/KCi3ita R £ LTIi* Wttf, **vK x^vK n-/nf 
/K W e/Wt>L<f4n-^/W^if^C 1 _ 6 T/l'^/WS, 0>Jx.tf, *st n 
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7 ^ C , _ 2 T t> L < it a - i"7 fvM ?vK£ t'(» a — f 7 ?VW 

5 G P R 4 0 ^C»^I^^*>'WH (*tzit*/V7fi*i / >\s-h) 

#$gej?tf>GPR4 0lc-^£ft5o :ol^<Di^f/i'iltli, Wx.tf±ffiL 

£<bt- N GPR4 0(Cti, ±ffiLfcSeifl-*5V^T, N^ffiW^f 1 ^^ 
©ffiMBiWfi&S (#lx.tf, -OH, -SH, 7^;S, >T5^^-^S» * 

*J8«©G P R 4 0 Lttt, Efll## : 1 -C'^fc>£*i5 

20 3/ltE£ltr£*1~6?y hfc#EGPR4(K IH?iJ#-^ : 5fl^^tl57^ 
/■M3?!l*:^*i-6t hEi33fcGPR4 0, IE?"J#-f§- : 1 7-c^$n57 5; 
&ia?iJ£^1-5# = ^f->j£l&GPR4 0, ffijfl## : 2 9-C£fc>£*l,5 
T5/«EJIJ*^1-5^A^^-*3|5GPR4 OJfc^fflV^ttSo 
t,7!>^fi*GPR4 0, 7-^4*GPR40, 4 if/US 3|5G P R 4 

25 0*5it;^A^^-S3|5GPR4 0fiff^Se«-C*>S. thgl3fcGPR4 
0 fix WO 2000-22129, Biochem Biophys Res 
C o mm un. 1997, Oct 20 ; 2 3 9 (2) : 5 4 3-54 7 Kf5 

it £ ft r ^ 3 <£*q£)M 6 srefc 5 o 

GPR4 0«^7*f K (^T\ tt^<^Kt»ei-6»fr*!*)5) t 
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So 

5 : i , mm^ 3 x mm^- 5 , mm* •. 1 7 

7°^ K<b LTtt, i^Tktt^D y Ymm^^Xm^W$L (Hydrophilic 
Hydrophobic) m&Z—Ml^t*^??- Vt>mmzft\,^Z> ~ t&X'% Z> 0 M*<D 

ft^-ftf- YXh^<\ 

«fc <9 # $■ L < fi 1 0 0 mU±(DT 5 / mi&lZ^-t Z^y? Kft LV\, 
* L < f±#& 9 0 %£UL i «3 $f * t < lift 9 5 %#±©ttl«H4***i- 5 T 5 / 

nr^^-^ttj ^££±15 £ PMitetT* #7** 
»*u<f*» l-ioiii, ^b{c$f^L<(±OT (i~5fi) ) ©7;y 

»#£fcU *fcf*, ^<Z)7$/^I^iJJCl£fcfi2TO± (»*U<fi, 1 
±<9$fD;L<fil~l 0fig£* Sfcfc:#SL<ttSMB (1~ 
5 IS) ) *<BrS/3feE7iJ*<0 1*fcW:2«e* 

^pj^^y^Kfic^^^^^JO^s (-cooH) , * 

h (-COOI , 7$ K (-CONH 2 ) £fcfl^*7vu (-C 
OOR) ©MiitfooTU^. ^IBWWW^^ K^C^J^M^/u** 
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5 ^p>ic, ^mmou^^f- hiat, ±i5t£:GPR4 o ^imn^ n^ss 

T^BJr£ft£$L*:G 1 n^t'D^A-*:- ^{fctfc'b^ ^»7^/i 
Lfcv^t$>5$f^f- K&i'Olg-^y^ Kftt%£3;*i£o 

i£##2u\, io^^ttTfi, mi.it. mm& wz.t£. mt. v>m> 
gitfcmm, mm tot, fc^v^iitit m« *wt. 

25 #$6W<0G P R40tL< tt*©»#"W- KSfctt*<0£Sfcl«:©7 5 
X t K y A-7 5 ^«MS, T S / ^ fvMtfll, 4 — <^^/W^^r^^^T/V 
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- (2' , 4' -^h^i/7i^-tKP^^f^) 7x/drv-«rj}| s 
4- (2' , 4' -v^ h3r->7:n^l'-FniocT5/i?vl') 7^y^r^fl| 

5 S£i§ Mi ic&gtfcT g Wiring 6 St<7yIE?iJii«9{^ gffc^fco 

io imnZRH'^zkfcX-ZZfiK #yi^v>-r5 K«3isj:v\ tfywtfi^f 
^ KitLtlt DCC, N, N' -*M y/n \£AsUj»#*M S h\ N-ai 

5o -^e>lc:J:5^ttlb{cfi7-fe^»$!)»^J (09;ifi» HOBt, HOOB 

N, N-^f/^/U7^ K, N, N-v^^yVTi? hTS K. N-^f-yV 
20 k°oy K^fc lifers K«» ^ffc^l^, ^no*;U^^/Nnyy<b 

oai-^/HS, h= h y /w, 7*p t°^-=. h y y>£ }?<d~ h y /mbl siftM 
tt^t^ixfcr^/ifeijiwflcttiisi. 5~4^nnj-c)iv^^^o Ky> 
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5 yU^S^/Utf^/K Cl-Z, Br-Z, 7^yf^t*^/^=/V, 

i?7x=;P*77-( yf"*>f/U, Fmo c # £*#fflVMbft<5 0 
^/Mfdrv^gll 0flx.tf % T^^r/^^x/Wfc (flflxJl *f7K ^?vK 
7°pfc:VK 7*^/K * — y — v'^P'OfvK i^P^v'/K 

10 S^p^T^vK S^P^fyU, '2-7^vf/v4if©il«tt, ftWkh 

^n*7vK 4 — = h p-'O'^/H^tvK 4 — > H^v'^^vvI'^x.XtvK 4 
-^nn^y^/H^f/K ^yXk /^*7vWb) , 7xf->;l/x7f 

15 =/vtK7^Kft, MJ^vH: F7i?h'{£tei?lz£<?Xi%mTZZb&X%Z 0 
<r>1&&7 J 4 /i-g, '<y/'f/i'S/j:^W7o/f/i/S, ^<v^/P^-dr-iy^/i^ 

3-n*/i/<o-7 =. j -*&7k&m<Di&nmb lxh, matt, b z 1 , c 1 2 - 

So 

25 t^i^tfM ^/-/WftlSi: LTfi, Tos, 4-p< 

->-2, 3, 6- M ^fvl/^^-if^/MwK DNP, ^y^t#'>^ 

Bum, Boc, Trt, F m o c & if btl% 0 

mft<n*/i'#*is*m<DmE{t£tiizt><okLxi*. wx.it, w&i-zmm 

7i/V\ Stea:*7vu (T/u=-^ (Mill ^^db7i/-^ 
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2, 4, 5-h^PD7x/-;K 2, 4-^hn7x/-;K *s7 S / 
^TVUa— ^7cho7i;-/K HON N-tKo^r^^v'^ 
K, N-fc $ h\ HOBt) fctf>3i*7vW] &£ftf|gV*&*l& 

r-y— /k y^y— /k ^*T=-y— /k ^^^i^y-/K /*7?^y— /k 
Mad j: d isfe* $ hyy°hy7^^-r> k-/M*m i l -cjb v ^ e, n 5 * 

/i^ /vS(i±fEtf> 1 , 2-^^^v 5 ^^-— /K 1. 4 /Keif 
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P R 4 0 VMS'*??- K*fctt«t<0*tt* i#4MBO^f - K© 

15 (Da) ~e) fcffifcS ftfc^jfe&^tf hfth. 

a) M. Bodanszky *5 «fctf 11 A. Ondetti, K (Peptide 
Synthesis), Interscience Publishers, New York (1966^) 

b) Schroeder&.ktfLuebke, if K (The Peptide), Academic Press, New 
York (1965^) 

20 c) AffiflT^Hk ^/f K^Sifcli, 2l»(a0 (1975^) 

d) &&&& isiowwift^, k m&nvitmv. 205, 

(1977^) 

e) m.mm&<DTm mm £int£ 
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0* = - Y-fZ&W&M (DNA^fcttRNA, #£L<f2DN 

a) z$Girzh<ovhifiti)<Wj:zt><Dx-h<*xb&i<\ mxvzti'*?- 

KtUlt *^GPR40^3-Kt5DNA, mRNAfWRNAT* 
5 NA, H^glRNA^fcteDNA : RNA©W ~7 V y VXh^\ -*i<0 

*»fl©GPR4 0*3— K1-**y KfcJBv^C, Wx.fi. 4Mb 

©2f(H*IS¥Jifll rjjprPCRt-twSfflj 15(7), i997E«4W*-j£^fcfi^tLtcm 
10 Cfc^fe^^U, *Sg§l3WGPR4 0OmRNAtSlt5wi#-e#5. 

*3BWOGPR4 0*3-K1-SDNAfcL"C«t, ^/ADNA, y;AD 
NA7^^7!)- ±IEUfcjNU!S -ai^*5l$OcDNA, ±HE Lfc£ffl/}& • $BJ& 
gi&Oc DNA7^^7 !J— , #fiJcDNA©V^-ftfetJ:V\ 7^7!)-K 

15 5 K4^V^-f*l"Tf*>oTt>±V\ ±IEUfciBBlia-«U»J:?)totalRNA* 
fclimRNA B# ^mULtzh<D^m^X E^Rever se Transcr iptase 
Polymerase Chain 
Reaction (J^T, RT-PCRfe«TO) iot««t5: £ 

o 

20 Aft&fyctt, #38«(OG PR40lr3-Kt5DNAt Wttf, B2 

?'J#-f§- : 2 s mm* : 4 , EJlJ## : 6 , mm* : 1 8 Htc&mm* : 

3o-e«*>*iiiaaiEw*^*i-5DNA, *fcrtE?!i#* : 2, ie?ij#-5§- 

: 4, mm*: 6, §B3W§- : 1 8 *fcttE8l#* : 3 0X^^5*1 

25 EJfflf}* : 1 , mm* : 3, IS?lJ#-5§- : 5 % mm* : 1 7 *&&&&&* 
: 2 9-CSfc*ix5T$yifeE?U*»P>*SGPR4 0 tmWW)fcmn<Vl£i± ( 

Sf*3 - K-f SDNA-e*>*L«firn©fcoT?'b«tv\ 

E?IJ## : 2, E3aj#-£- : 4, E?0*-J§- : 6. mm* : 1 8 £fcttlE?lJ# 
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tf, mm%- : 2, : 4, IH?'J#^ : 6, mm^r : 1 8£fotegE?iJ 

: 3 0 T-*fc> $ *15&SIE?IJ tm8 5 ft* L< ft® 9 0 %&>± % 

i!)^l<li^9 5 %£l±OttPltt**-r 3 JfiMTfl&Stfl" 5 D N Afc if 

5 ASfflv^n*. 

;tf£\ ^U-^a.y— • ^ n— (Molecular Cloning) 2nd (J. Sambrook et 
al. , Cold Spring Harbor Lab. Press, 1989) \Z.%SM.<Dj5W£ ^fcftoTfTfc 

OmM, #£L<ti:#Jl 9~2 OmMf, W|j5 0-7 0t, »*U<li 

^6o~6 stro^^t, ^ -r y v tJ»mm&mi 9mMx^m^m 

15 6 5 , CO»&3&S* 1 t>»*U\ 

«t u Afltwwi, ia?'i#^: l-c^^nsr^y^E^^i-s^^^ 

.GPR4 0$r = -K1-SDNA£LTf4, E?fl#* : 2 T**:b$tl£&gIE?iJ 
^^Ti-5DNA^Wffl^f>tL-5o 

20 K-f SDNAt UT«\ E?>J#-§- : 4 T'^fr £ft5i£gE?iJ£^r1-5DN A 
K-rSDNA^LTfi, E?!l#*: 6 T?**>£;h,5&SE?!l£r£*r-rSDN A 

25 ew#*: 1 7xmt>£tizT$;m&mztt-rz>iJ~?'('y ! /\'GPR4 

f SDNA^if^fflV^tlSo 
E?iJ#-§- : 2 9 "Ctb$il57^^J^tt5^A^^-G P R 4 0 
= - K-f5DNA£ LTft, E^## : 3 0 T*3tt>£tlZm&£ffi\$:iSlrt' 
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#f§9?OGPR4 0^3- K-r5DNA^SiH?iJO-^ £fcfil£DNA 

©tt^^f - K & = - K-T S D N A Sr^-f 5 *T tt tf tt4 < , RNA^rtS 

*8Wfcft;ttf, GPR3te^-©««*fcr4*5l*ia»«ii:0"C#*T 

ft fc G P R 4 0 £ ^ - K1" 5 D N A tf>i£SIE?iJtif # gfctf t . 

So 9 Lfcjtf V jt? Is-frf- K f*> GPR4 Oite^WRNAt/M' 

io yy ^x-rs- t^-et, KRNA©^*fcfi«ti6S:iias-r5wt*s-c# 

fc5tMJGPR4 0^i|RNA^(OMI^UGPR4 0i^ 
©JBSfcWffi • a»t5:tW5, GPRHilRNAOaftSftfcE^JK: 
ft*&#lft#y** U-^K, ^i^GPRli^RNA^^^CW^yy-f 

x-fs y ua-f-m, 4frrt*sj:u^*^-CGPR4 Oil 

15 &*<D%$izffl%i • sum- 5©fc#ffl-e«> o , tntmw£Z<o%mtiit&&m 
\^mx-h% 0 mm r^-t-sj tit, ae^srSfcfc*? u-*^h\ ^ssb 

20 «^jC*>5^f-K (S6«) ©r5/K«rai^L-CV^5 e GPR4 0Sfe 

f©5' jg^rfy/v-/, 5' yt°-K 5' ^mm 

aKy^^KWRMtta Ki<\ ia*3-Ki*, ORFiRllifeaK 

U**t*«* J: LTiiiRL9S#> GPR4 0Ste^rtO*nffI*S 
25 «t>*J-^^LTai^L9 6o 
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x\,^z#v ])7$xfi]s*3-h\ 79 quantify v^yM©N-/y 
mxy-*—) tt\mw£&%*^irz>z:<D®,<Disy-?- «aL, g^y-*? 

*«DNA t l*aONA, 2*iRNA, l*iRNA> ^CDNA : R 
NAM^y^h'tfoS^H^, ZbKttWmXy*? (Sfcfi 

if) myitis ^S + yfJJJ h'ttZ) *Z<DMm&*GVX^?>i><D. 
v-kj , r^^u^Kj fcitf rgn&i y*$j:tffc o y ^ shifts 
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z>\,^mffizh,tzm® (rn a, dna) -C'fc5„ imztiti&m<Dg&mt 

10 ^ 5 LXmm\t^m^mXWc^< *0 btlT*; 9 , J. Kawakami et al. , 

Pharm Tech Japan, Vol. 8, pp.247, 1992; Vol. 8, pp.395, 1992; S. T. Crooke 
et al. ed. , Antisense Research and Applications, CRC Press, 1993 &<!:M 

zttfxzoZo \,xtfMrmxm^hMh<Dt txfi, v^mmm 

y/i^nn*/M-K #Wf>*i5„ -pLfcbcofi, 

isb*&&zftLxttm£it2>zktitxzoz 0 *<Dm<DmkLxi^ ®m<D3 

—if, RN a s etek*<DX? UT~1ilZ£ZftmZV3.lt1' : Z>tz!b<Di>(Dtfmif 
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5 *%W(D#V %V Kfc***-* s i RNAIt GPR4 0^n-Kf5 

fctt, IE?iJ#-i-: 3 4T'^^tL-5mSifi^J/5^^5-t>^m«i:E^i#-i-: 3 
5-e^^$tL5^SSa^b^5T^-fe^^^T*«^^tl5 s i RNA, IE 

10 ZMmm.mfrht£%Tytty*m.xm$LZM s i rna (1212 2) ft 

s i RNAI4. MBHDXm W. Nature, 41 1%, 494H, 2001^F) C$Ct, 

GPR4 0£=- KtSRNA©- SB$r^1--5y jKlf'TAtt, 
15 (#k TRENDS in Molecular Medicine, 7^, 221H, 2001^) #18 

-TS:i£K£oTf&at-r5i£rtST?#5o GPR40S:3-Kt$RNAO- 
20 (zOK Nfi-r-<TO^S?r x XliG^©i5^/Tt) ©iSfiFOEfllfc^as 

t«tv\ yy^DNA, ^ADNAy^f^y- ±EUt»j&-*a 

25 I**OcDNA. ±ffiLfc»lS-«ai«*3fe©cDNA7>ry7y-, ^fifcD 
NAOV^i*tL-Cfc«tV\ 7^y7!)Hlffflt5^^-ll ^7!)t77 

±ISLfcJNBJ?a • OmRNAii^SrWMLfct^.Srffiv^iaSReverse 
Transcriptase Polymerase Chain Reaction (iUT\ R T - P C Rfe<t 
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( 1 ) IS?iJ#-§- : 2 % iH^J#-§- : 4 , I£?'J#-5§- : 6 , E?'J#-S§- : 1 8 £fcfi@E 

5 NA, (2) 2, IE?"J#-S§- : 4, i2?U#-§- : 6, g£?iJ#-5§- : 

1 8^fc{iiH^J#^- : 3 OX-mfrZtlZ&m&Wt'^ * h V ^V^YteZi 

^TTwyy^xi-s^siE^^L, mm^-: i, ia?'j#-§-: 3, se 

?i]#^§- : 5 , : 1 7 £fcW:I2?iJ#-S§- : 2 9 f^^tl^T^ y ®SE?iJ 

iH^J^-r^DNA^ < !:'^v^P ^ ^^5 0 

S2?IJ#^- : 2, iB?iJ## : 4, : 6, fS?iJ#-S§- : 1 8 2fcteIB?'J# 

-*§-: 3 0T*^^ix5^Sga?iJ<!:W^yy-rXT^5DNAi:LT(±, 0Uxl 
IE?iJ#-5§- : 2, |fi?iJ#-§- : 4, : 6, I2?iJ#-5|- : 1 8 ^^cfigB^'J 

15 #^ : 3 0 T?« t> £ ix 5 MI^IJ ill8 5 %&Lh, t < f*fc 9 0 %£t±, 
J: 9 L < ttft 9 5 %W±<Dffl|S]tt*W1-5Mia?<JS:^-r5DNA^^ 

3W603©GPR4 OSfctt^oa^-W-K (WT, #*3U<DG P R 4 0 t 

20 «\ *^BJ(^GPR4 0^^SIE?'J^^fr5^DNA7 P 7-r^-^ffl^ 
tPCRSCio T*ti|S1-5 *\ * fcfiMf ^ft^* 9 -\m%-&/vtcD N A £ 
#3§PJl<DGPR4 0O- $|5fc5V^*£SW&£=- Kt^DNAlriT't L < ti-o 

25 (Molecular Cloning) 2nd (J. Sambrook et al. , Cold Spring Harbor 

Lab. Press, 1989) KlEii©;£fe& £*W£oTff ft 0 Z. tt^X^ 5 0 Sfcs TfT 

DNAW^SiE?iJ©^|i % PCR^^^ry K 0H;ttf, Mu tan™ 
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-super Express Km (ft) ) , Mu t a n™-K 

(ft) ) *^*fflV^-C» ODA-LA PCRffi, Gapped dupl 
exfe, Kunke \&KZO&ft'J!:taO%mhZ^tt%tlt>>izmcZ>1jmiZ. 

kifi-VZZ. ^DNAI*^tf>5' *««fc«IRM*fr= K^iLT©ATG**r 
U £fc3' JlcJSSffla^lillSRHJta K^i L-CWTAA, TGAtfcfiTAG 
£#L-CV*Tt><fcVv wtbf>©»BRBB*&=» K^»fi?J*Jfc=» K^fi, jgMSft-g* 

Sr = -K-r-5DNA*»5>BWt"t*5DNAWr^S:§J9mU (o) ^DNAlr 

15 — £ LTtiu ifcfflMfa&fcOT'?*? K («, p BR 3 2 2, pBR3 

2 5, pUC12 ( pUC 1 3) , te^MS&OT'?*?: K (0!h pUB 1 1 
0 X pTP5, pC194) , K pSHl 9, pSH 

15) % i7 7-^iif®^r!)t7 7-^ l/ho^^, Vfis-T 
^^/i^7> % /^^zr p "7^/>^^t*^)t!j^^^/^^t'Ote, pAl-1 1, p 

20 XT1, pRc/CMV, pRc/RSV, pcDhAJ/Neo*^!^ 

25 TR^d*-^- CMV^n^-;?- H S V-TKT'n^-^-ft if^^lf 

CLilbO? ^ CMV/bW- SRayD^-^-Zji^ll^^i 
#*L"lo. li^x!) tT*«"C*>5.»&f4, t rp/o^- 1 a 
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fi-t£Zt>K tt&'^frxmw-vbzm&tt* spoi/d^-^- sp 

02^^- p e nPyp*- 9-t££s ?f 5 P 

H05/n^-i?- PGKyn^- GAPyo^- ADH^o 

5 P10^oW-4W*U^. 

w-r^ tfy Amn^yi-'K ai^-*-, sv4 o«aw-y ^ (wt, 

SV40or i tB&^1-5#^fcS) fc£*&^L-CV^*>tf>£ffl^5;: £ 

10 hf r in&^-rs^dsfes) ae-f hu#t-h (mtx> wt*] > 

y®&mm* mr. Ne o< kmvrt-z>m£&hz>, G4 1 smm mtmv 
bti%o amc* cho (dhf ri ms&zm^xd h f rae^-SrS^— * 

15 5o 

6SC©Nffi5fcflSK:ttflp-ra. !J tTMM-CfcStW'fi, PhoA 

20 fe3z&B&VkZ&&i*s MFa • v^^/HE^K SUC 2 • S^-^vHERIfc 

r. © «fc 0 L T#f^ $ O G P R 4 0 £ =» - K1"5 D N A &£*Tf 

0£i LTfi, «SJ^«, i'>*!)t7lf, ^^*JS«> I^iffi, 

31^31 y KTmM<r>&W\b LTtt, xi/xl)t7'3!J (Escherichia col i 
) K12-DH1 l-?xi*s— iff 'tVat^'T*^-' 
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irrf • 1M xyWX • iff • if • ^.—=c^ai~ (Proc. Natl. Acad. Sci. U 
SA), 6 0t, 160(1968)], JM103 (?^^f ky^ • 7VyX 
• V-f— ? (Nucleic Acids Research) , 9%, 309(1981)], J A 2 
2 1 — t7U • • ^-1^^3.7— • /^tov 5 - (Journal of Molecular 
5 Biology) , 1 2 0#, 5 1 7 (1 9 7 8)] , HB 1 0 1 {'Jv—Tfr • X"7 • 
^rls**.? — • /W*bJ?- 4lt, 459(1969)) , C600 
^ro^^ (Genetics) , 3 9#, 4 4 0(1 9 5 4)) Kiffcm^btlZo 

/^JlsXm&tLXl*. '^JV* - (Bacillus subtilis 

) MI 1 1 4 V, 2 4#, 255(198 3)), 207-21 [5?* — 

10 -f/P • • '<4*tr $ 7. h J) — (Journal of Biochemistry) , 9 5#, 8 7 
(1 9 8 4)) /i^SfflV^ixS. 

L"Cte, 2/^70-7 -fe^ -irl/fi/x (Saccharomyces 

cerevisiae) AH 2 2 , AH 2 2 R", NA8 7 - 1 1 A, DKD-5D, 2 0 
B-l 2> i/f-^ylJ n-v-^ir^ tK;^ (Schizosaccharomyces pombe) NC 
15 YC19 13, NCYC2 0 36, h V * (Pichia pastoris) ft 

ft MfoitMB. (Spodoptera frugiperda cell ; S f , Trichoplusia niCO 

tpMi&MOMG lM.Trichoplusiani^Pft&OHighFive™ ftBJJS.Mamestra 

20 brassicaeft&OiW/j&^fctiEstigmena acrea&3fcc7)&ifl&& H AW hM 0 £ 
^;W^BmNPV©i^U, SA&BMbftMS (Bombyx mori N; BmNtt) 
ftWSfflV^feJlS. fMtLT^, 01*. tf, S f 9« (ATCC CRL1711 
) , Sf 21tt (£JLb, Vaughn, J. L. <<V- V^X (In Vivo) , 13, 
213-217,(1977)) fc£#ffl^e>*l5, 

25 Ei^LTfi, *>r=©^A3fc^ffl^P)ix5 CWHfe, *>ff-* 

— (Nature) , 3 15#, 592(1985)) „ 

»«5»J&t LTtt, fll;fctf, ^/HBBJSCOS-7, Vero, ^W^-X 
M^^-«!SCHO (£A~F\ CHOMirPfclE) , d h f riHS^Kti^ 
^-X/Ni***-*fflfl&CHO OUT. CHO (dhf r") MtB&fE) , ^ 
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if • -j-s/a-^/w • • • iM^^sMX. ^ • f-* • a.— jc^.ai 

5 — (Proc. Natl. Acad. Sci. USA) , 6 9t, 2110 (1972) -^it—ls 
(Gene) , 17%, 107 (1982) fc^fcKtt^&fcftoTff* 5 w * 

• v^-^-r-f (Molecular & General Genetics) , 1 6 8#, 1 1 

io 1(197 9)te¥\zfzm<D%m^ft<oxnteozktfv%% 0 

mn&teKfc&l-Z t£ttsto*.t£s*y ff4 * d v?- (Methods 

in Enzymology) . 19 4|, 182-187 (1 9 9 1) , 'y—'y^ifX 
•*7"f- tv/st/P • 7^f?-- • t^xyWX-ty • if • a. 
— rc^jc— (Proc. Natl. Acad. Sci. USA) , 75 1929(1978) 4 

Bio/Technology) , 6, 47-55(1988) fc^fclEttO^fefctfcoTtTfc 5 - t 

20 263-267 (1995) (^fflttlgtr) 5?— (Virology 

), 52#, 4 5 6 (1 9 7 3)fcfBfW>2FfelCftoTfTfc 5 

C©i ?iat> GPR4 OSrn- K-f SDNA^WrSH^^^— "C 

LTWU fllfctf, *Ou=-*, x^hy^ Wtf-WBK ^3«tft£\ 

**>r^ fc^**, ^^->3ttajM^t*<7)4i^7tf4 
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a, Wc*?**st>J»KWmi bins, §t§^**, t7;ys, ± 

xi/i!) tTJWiSr««i-5»l©«F*i: LTtiU 0>J;ttf, ^yUn-*, #-»r* 
5 ^ 7&£"atfM9iti& (;7- (Miller) , 5?* — ^ * ^ • = * > 
2/^ • A Is ♦ 1/^*7- • i^ai-^T"^ y ^ * (Journal of Experiments in 
Molecular Genetics) , 4 3 1—4 3 3, Cold Spring Harbor Laboratory, New 
York 1 9 7 2] ##*U\ w d fcjfiHRfc «t «5 ^d*- *-£#J^.fc < 

10 

fsi^oc^^y trjliio*^, Jg^ttiiTOl 5~4 3t:T'^3~2 4^ 

iStea^fvi^Mtf©*^ 3 0-4 0 < Ct*6~2 4W 

15 «i^**-C*)5»Kteij|«cSr#«i-5R, i&i&i LXits ^^.ff , 

/l^- (Burkholder) */M£Jft [Bostian, K. L. 7"nv/-^X' 
iFf.-f- -t*/3l-}V • T%*fK— - Or? • t^fivw X • • if • 3.- 

3.^3.— (Proc. Natl. Acad. Sci. USA) , 7 7 %, 4 50 5(1 980)) 
0. 5%jJl ! $;Wl&$GirZ>SDmi& (Bitter, G. A. 7"n-/-^y^X 
20 • Hr-f • if - i-isai-/i> • 7#x^- • - t-fiy-WX- • if • =j- 

— (Proc. Natl. Acad. Sci. USA) , 81 5330 (1984) 

) itmtfbtlZo #«!OpHf4llft5«-8*J:WI»-r60^#*U\ 

$J2 0*3-3 5tt^2 4-7 2B*Wff*V\ &»^&Ta«-**#*:llD;*. 

So 

Grace' s Insect Medium (Grace, T. C. C. , ^-f^ir — (Nature) , 195, 788(1962) 
*gifeO P Hfi$J6. 2-6. 4lcPSi"S©* s #*tV\ JSaittaffW 2 7.^ 
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5~2 0%<DM^ifilfS^tpMEM^ (t-fi>7 (Science) , 1 2 2t 
, 5 0 1 (1 9 5 2)] , DMEM^lft W^oais— (Virology) , 8 %, 3 
9 6 (1 9 5 9)), RPMI 1 64 0Jgi& {'J^—ir/V • irzf • if • T ^ !) U 
5 > • t'TAf))^ • 7y->x->'3 (The Journal of the American Medical 
Association) 19 9#, 5 1 9 (1 9 6 7)), 1 9 9igi& [7*0^—^^ • 
^•IF- y-^-Y^x-r -if •'<'f;tD v^/W ^TM*:/ (Proceeding 

of the Society for the Biological Medicine) , 73 #, 1 (1 9 5 0)) 4 
k'tm^btlZo pHfi^)6~8T-fc50^$f^LV\ ^«il^3 0t:~ 

io 4 ox:xmi 5~6 om*y<rfa\ &mizfccxm% j $>iitwztoz.z>o 

15 *|g9jOGPR4 OZmmWfthZit^MfefrbfetiilrZicmLXtt, «£ 

v y^-j>&£v/iztc&m&Mffitetiz£^xmwh^^zmfoz®i 
20 v h>x- 1 o o™tj:k'<D^m^M^tttix^xhx^\ igmm^^GP 

^£><£ 0 LT#P>ixfci&#_h», &5 Wittffi$<PK-££*L5G P R 4 0 

omul*. &ft&&<DftM'ffim&zmmm*£ttxftte ozt 5 C 
^ Y*?^m%mhm£H(D^b Lx#*m<Dmzm%-tz>%fe. <<*^*m>? 
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*>< LT^fig1-5*«W©GPR4 OWgffii, «*Lfc ytf^K 

15 #3S§Htf>GPR4 Ot^TS^fi, *^OGPR4 0£R*U£5£i;# 
ffctU*. /ify^P— *vHK# 4 ^n-^^OfsinT'fcoT'biV^ 
*SgBjl<AGPR4 OiZtt-tZfcm*. *WGPR4 0OT^ LTfflV\ 

20 (a) * / ? n-1-/VfcWm%Mlfo<7>ftm 

\zzti&whz>\<^te&, %m\ktbiz&i§-t$tiz 0 ®$\zmLxt/ifcm± 



WO 03/068959 PCT/JP03/01483 

66 

/P**^ C^^^-Y- (Nature), 2 5 6%, 4 9 51 (1 9 7 5*P) 

Jf\)^i-,V (peg) ^>±>^ V4AsXttH#mtf tbtiZtK #£L<I±P 

10 #M81#fflJ!&<t LTfi, 0g*.tf % NS-U P3UK S P 2/0 ri^tf 
btlStf, P3Uias»*L<fflV^tL5. fflV>b*L50t^M4jNBlia (JPMtJNB 
IS) *t#«IH*llia»i:©»*LV^Jt*ttl : 1-2 0 : lgfi"Cfe9, PE 
G »tL<lt PEG 1 0 0 0-PEG6 0 0 0) iJU0~8 0%gM 
^T*»$tL, l)2 0~4 0t, $r£b<fi#J3 0~3 7TC-CI&1-.1 0#P^ 

15 -f ^**-<- hi"5- £ i 9 »*J: < Mf&M£ZMMX'Z 3 0 

5 v^) frjftn L^n«lHA^«i6^ -CfT* 5 ^ t *s-C.# 5. jISiJ*5 J:tf W 
ffllVCfcftV*. flJX-tf, 1-20% #*t<ttl 0~2 0%<D*%3Vilhm* 
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£tfRPMI 1 64 0^, 1 ~ 1 0 o/oOWMdSLmZ'StsG I TJgift (fnft 
JsfiUXH m ) JfclW^!) K— ^**ffl*Jll»«i6 (SFM-10K 
B*mm (HO ) ii$2 0~4 0t\ 

(b) */*n-^Hfcfl:©ttJH 

ttiRfev («, deae) tasRK, g&b 

tfc^oT»jgi--5rt^-e§5. (GPR4 0OT) 

«n:nt?L«j«j^!SE*fi i Jfcv> % mmm*frh*$m<n>G pr4o tan-stf: 
#khu y T-w&nnnm&zxf** y T-t'^?>k (om&ttits 

25 ^i/f/fD^nyyy, • y h • ^^r^y^K 
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%±7u4vVTi?=>.;<v h^i7n/f WT'y^^V h£&-5-LTt>«fc 

5 w mnm 2-6 mmz i ®-f o, 3 ~ i o @ggfTfc ? r * # 

A&fttCfi, #3gW<Z>GPR4 0^*M--5^t LTti:, #J;ltf, #389ltf> 
GPR4 OWC^^^f-K^fcti^^^fSI-^^ Ofclc:, -e/^a- 
15 -r^m cfc^frft^tt, t hGPR4 0©C*ffi^f 

vx-hzmvm^ : 3 3T*to^tL5-<^ YULtztto&zmm-z* ; ? 

*&W<DG P R 4 0 O y 15V K<B 1 ofiJJ§Jft&£ fcfi 9 , 0ij;ttf , 

^^^^^ £1-5 ^mmm^mmm* tzitzti h v * 

\±*:tlb<Dmm~£\^<m^bilZ>o 7 7^^^IE (f am 

esoic acid), 5. 8. 11 — eicosatriynoic a 
c i d , 5. 8. 11. 14 — eicosatetraynoic acid, 
•fr \/4 Vg£ (oleic ac i d) , !); — ( 1 i n o 1 e i c a c 
25 id) 4 y/Uyi (1 inolenic acid) , a-^ (a 
— linolenic acid), y - ]) / l^Sfc ( y — 1 i n o 1 e n i 
c acid), 77^f K^Ht (arachidonic acid), ^-f 
n-f^Vf^l/Wt (eicosapentaenoic acid, EPA) , 
jc-Y aD-v^ygg (eicosadienoic acid), =t h y 
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(eicosatrienoic acid), 1^3"tr^ ( 

docosahexaenoic acid, DHA) % K=»1r h *) zcyffe ( 

docosatrienoic a c i d) , 7h> (adrenic a 

c i d) , 7 9 9 >6£ (lauric acid), ^^ft (palm 
5 i t i c acid), tLtz\tt<nW£WR^htlZ> 0 

mtomni&k txfi, m mm*, w. h y a, 

10 £bi^ *J8fl©GPR4 CKD'Jtfy K<Dlo«Ji^=if-y^ KT**>9, #J 
;Ltf, (±) 14, 15-S?/vfKo^-5Z, 8Z, 1 lZ-x^afh 
})^ym ( (±) 14, 1 5-d i h y d r o xy-5 Z, 8Z, llZ-e 
icosatrienoic acid, 14, 15— DHT) , (±) 5 
(6) -i^-8Z, 11Z, 1 4Z-^xV-h»*>& ( (±) 5 ( 

15 6)— epoxy — 8Z, 1 1 Z , 14Z — eicosatrienoic a 
c i d, 5, 6-EET) , (±) 8 (9) -jctK*-^- 5 Z . 1 1Z, 1 
4 ( (±) 8 (9)-epoxy-5Z, 11Z, 1 

4Z — eicosatrienoic acid, 8, 9— EET), (± 
) 11 (1 2) 5 Z, 8Z, UZ-i^afhyiyS ( (± 

20 ) 11 (12) - epoxy— 5Z, 8Z, 14Z — eicosatrien 
o i c acid, 11,1 2-EET) , (+) 14 (1 5) 
-5Z, 8Z, llZ-x^3fMJxy|| ( ( + ) 14 (15) -epox 
y — 5Z.8Z, 11Z — eicosatrienoic acid, 14, 
15-EET) ttZtm^btlZ* 

25 *»GPR4 012, 1$fcl8K?:^/i'^>'*A^i*$6£L"CV*So 

Lt#.o-C, #3§I^OGRP 4 0, GPR4 0^3-h*nDNA (WT, 
**M©DNAtB&IEi-5»^^fe-5) , G P R 4 0 \ZMi~2>1fifc C£*T, * 
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#VZ? I^^KJCM-TS s i RNA (WT, *mW<Ds i RNAiS&fB-fS 

mm 

5 a) *WM<DGPR4 0$.tzftb) GPR4 0£=i — Kf5DNA?r, #3§0J 

K-C*>5IIBJteK**:«:^>f =-b-y>r KOilf^ffl^fflflfetftv^ (GPR4 0 
10 (DtKZm Jft##^ a) »W0GPR 4 0 LttGP 

R4 0©*SrUI*bfcO, b) U) #$SW0>GPR4 Ofca-K-fSDNASr 
^Ifi:S-^LM$t5;i:iaoT, *>5V^«: (n) ^kizzm&XL* 
3BIB©GPR4 0* = - Kt5DNASrjfAL»a$*fc«l^ K»J&fcKA 
*k\zW&t*> ii^i'lliot, **0#rtfc*Jtt5GPR4 0O«JtJD$ 
15 -It. y^^K©f^ffl«r3t^lt*»*"ti:5wi:AJ-C*5.- i"**)^ **W«>G 
PR 4 0 *ra—Ki-5 DNAf4» fti-ett*tt4*»WOGPR4 0«tg^ 

-(?*>*. 

20 fcfW&fcHU #$PJtf>GPR4 O*fcli#36W0>DNAW:, tfjgft* 

Htfu&m. ^h-^, t^k-^, 

*&#!&MR& ffiJ»jftL& &Jff&A, KifcEE, fftiffi 

5wiTO5, SrMfcfi, (If) lift*!, -r^y^ 

25 (IIS!) «R*!fc£#£**ia. 

*%0JOGPR 4 0 £±15^6* • f&««lt LTttffli-SW-frfi, 
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t-t/kd J; 9 /^f -f/H: J: oTWI ^, 
5 Wittf, a) *HKWGPR4 O^fcfib) *|g^WDNA(i ^HCffrCT 

xmnmz. *>5VMl*t>L<tt*n»^©»*ttfcflF*L#*«i:©«l»tt 

i:ttoT»*t5:ii»-et5. £#tfflw*44i£i: LTtt, 

^-H8 0™, HCO-5 0) te¥bft%l>Tt>£\<\ m&fck 1X11 
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tfc ±k¥k • a«f»j ^tiw, a* 

nid^ («x.tf, 7^k ty*A ^ 

{ci^Jltifc^ ftpft4-©»^, ISiSf (6 0k 

g t LT) {CfcV^Tfi* -Hfco#JfiO. 1~1 0 Omg, L < tiffy 1 . 0 
~5 0mg % £(3&£L<f*m. 0~2 0mgt^5, *SPWlCjft#-T5 

«?tfi, aW*JO«Tf±a««^ff> (6 0 k g 1 1 

'-20mgSS, «t9»*U<ttW0. 1~1 Omg*l££M&tti-<fc 

#r5©^»«^-e*>5. momvoom&h. e o k g^^ojc^u^g* 

20 5. 

OUgttfcsa^ iPS^oi^ -ttttlc«ittf, mSHHB* (60kgt 
LT) {C*5l>Tfi, -S(CO#^0. 1~1 0 Omg, #*L<f*»l. 0~5 
Omg. J:9#*L<»4j(ftl. 0-2 0mgffc5. ^IP toKS-^-f 

a*.**, aitjwo^-cfia^^tf, mm£& (6 o k g t l-c) 

te*3V*TI4, -BlCOt^O. 0l-30mgg^ »$l<[il^0. 1~2 
OmgSI, J:9#*L<f*ftO. 1~1 Omgi^^IMiaOS^t 

s^wfp-g-T'feSo ^(omm<om^h. 6 o k g^"? k&^l 
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(2) m&*®m\ 

5 *=>s V^fti?) ^*3ft5*|gBJWGPR4 0^ 

fctt-tOfl^^f- K*r = - Kt5DNA*fcttmRNA©il« Gtfc^gm 
) Sr^ffi-rsr -5 ^DNAtfclimRNA(?)iI, 15 

10 *J6WODNA, Tyft^DNA^fclis i RNA£/B^-5±IE<7)it£ 

S r^w / -f y/^ ^ y ^ f -i/ 3 y-^p c r - s 

SCPife (yy ^ y:?* (Genomics) , JR5#, 874~879H (1989 
m , -fu • ^ ♦ if • ^ • 7*7*5- - Jr7 • f-^a: 

X • ■ 3.-3:^3^— (Proceedings of the National Academy of 
15 Sciences of 

the United States of America) , f8 6t, 2766 — 27705(198 

®T&tomZti1tm&tis *H«©GPR4 0©«j^F4i:BWt* 

25 5 0 

*36mogpr4 oo«ii6^cHa-f5^»i t-cfi, mmmm 

«Jm> IRi£, ttftigB*, &jff£A. §3Sfo£> KiffaSft, jta. 
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>fc&m (II) 4>*9v&Vtfm (HI) 

*HW«)GPR4 0Oi§PJ«^tgH-f LTtt, Wilf, JIESt ffi 

^y^ijyrw^- -fy^y/-- «\ ttffifll^, JkttttM, JgJffiStfu 

(3) *»WOGPR4 0©«MSr»fc***^*«r**r*BEK 
*li©DNA(i, /B-^iUTffi^5-il:i9. #3§93£>GPR4 0 
WJSm**^***^*©^^ y-^^KUflV^S 5. 

r4t>t», 09*.tf* (i) #t htHtb^Wa) jttt, b) 

02*. c) i»^e>4MiU«:ttlttt}U<»lllfi, Sfcte (ii) 
*ft*#3SW©GPR4 0<&mRNA*&M£i"3£fcfcJ:a % #$8W<DGP 

R4 o©*m*«<b4**fl:^«o^^ y-=-^#8s*lt0W-<5. 

*HSJ(DGPR4 0©mRNA*©ai^ttAfl:WlCtteJlTOJ:5fcLTff4 

(i) IttfcSVHilftft^fM'^t NPifLfb^) 7j/h, 

ft*-*****) i^it, xxg (011*. 

(tfiRtf, gzMM'*, M^sy^ BUN te»fc£) 4^«r#'it» -£ 
#1WRaLfc«fc, Jk«» *>3^f#»£©«B («ttf, 15, HTML W»fc£ 

#feiXfcllllia^*H5**W^>GPR4 0©mRNAf4 % mtf, i§3?W 
^Sia^tt^^mRNA^fttijl, 0>J;ttf, TaqManPCRft^O 

(ii) *mM<DGPR4 0£%&1-ZmW&&ftZ±fZ<O%mzft\<^WlL, 
iff tl5*^l?l©G P R 4 0 ©mR N ASr^ill ItSI, M 
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(i) jEtS>5VSiii*r/^k hm%BmzMLX. MMh^^mm 
&<J* h\'X%Z&$Z.Z-Mftrm (3 0#i!fi~2 4B3OTK #£L<f230 
1 2 ^nffi. J: 9 # £ L < it 1 ^^Hfi~ 6 B^iifj) iL< fi-£l$P B m 
5 (3OM~30^ ^L<lilW-20i, «fc'9#;£L<(ilB#P B m 

*u (30M~39i, ^*u<fii^r B m~2 p 

£y&*L<\ti&fm'&~-2 4&fm&) . ^{c^ti^isi^GPR 

4 0©mRNAf^t ft?#rf 5 - <t (-<t 9 ffft 9 - <b , 
10 (ii) ^Se^^^&lc^v^#-f5l^«^^ilr^«6^ ic^^ii:, 
-^Fb^*^ (lSt~7 0t, ^L<lilBi-3P^ «fc>9#l£L< 
f42a^~30^) , WWl:^iil5*^©GPR4 0©mRNA 

(-<) #3§9l4>GPR4 OW3§3ii;£*t2JD irtCettK GPR40^ 

Ca 2 m &M&l*Ic AMP4^, IWcGMPii -T/v-h-^y^ 

ttwii, mmftm&n<D v ymt, c-fos ©stib, P h 

25 ft<Dfc-S*#TCfcoTt> ctV\> 

*^©GPR4 0©!J^y Kti, ±EOii3«JJIil»»*fcf±3:^3^y>f 
KT&S. Lfc^ot, ±15*? y-^y«T'#P)n5*iP|OGPR4 
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*%W(DG P R 4 0 ^Ig^^M-rS^.mi LTtt, tl^, »&f« 

mmm. ttaan^ &j§£iu m^m. -wuom. mmmw:. jfa. 

y&wm (id m*, (iisi) *R*!fc£as**ft5. 

M©GPR4 0Oii*J*S»ijeH1-5^*i LTtt, «tll BESS. AS 
15 Alitor 2S»«#i, i&jfcJtlE, fijhJE, ISitt#gll, IffmSite'S^ 

y(>xy>T w^-, IbHmk Jhfctt&a, USJWStt, 

ttfc*fc0>**tTttu ^a^w^rasnsK («, mm. 
tttomw*.Li<\ ;©Miitn wx.fi, Mm ant y 
25 it m. *f>xA>*>ms so-vy & torn.* 
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-<-h8o™, hco-5 0) K¥kwmi,xb£\<\ m&mtLxtts m*. 

25 y^/i/7;W3-Mifi:fILtt)<l:i\ 

±iETO-^^jfi, wmm w*.t£* vymmmmm. m 
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±mtextm&Lxh£\<\ mm£tiit&ttmtm%. m^r^^Mz^m 

%®%) m*-\Z. y y K tyj?, I*. V. * = , 

Jffc.fctlMSfifcSJ^ lP^roi^> -«WJwW*.»f, (6 0 

kg^U) (Cfc^TfS, -0|CO#JKlO. 1~1 00m g< #£L<fi*&l. 
0~5 0mg, b<te$l. 0~2 0mgT*fc5„ #&P#jU:|£-5--f 

xtm^s^, &mi<oMxitM%m*.&. m%m&% (6 o k g t 

UT) UliSV^Ttt, -BfcofrjftO. 01-30ragll #£L<tt*lO. 
l-20mgi^ J:*)#*L<tt#&0. l~10mggS?r«lt(a'3 
&*i-ZMW®£XhZo faV>®®<r>m&h. 6 0 k gSfctUC&JIU!:* 
15 *»#i-5rt*st?t5. 

(4) #3BEOGPR4 0<O£«fe*JJ:tW&*r#ft 

20 1-*fc>*>, #369§W:» 

( i ) *&W<Dtfiftt % &fc&fc<fc WfflBffcSiXfcG P R 4 0 £ Srtt^WI-S 

Kfiiftlcig^Ufc«*<b$^fcGPR4 0©a^SrjBJ^-rSw^«r«p 
l!i:tStti l t 3 ©GPR4 0©fm fcitf 

(i i) t Sfc±U:*«fc Lfc*8H©ftftt3 «£ tfliiSrtfc $ W<& 

Stt*aU«i-5 C d: i-StttfelK'f OG P R 4 0 S. 

±15 (ii) OJ&*jSfet*5V^Ttt, -^©WGPR4 0roNSa»t 
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G P R 4 0 / ^ n-t«5rffl^TG P R 4 0 

fc<, tl^tw^i (#J;tfi. GPR401) lz#foLtzt?i#, 
fiif, ^Tftoa'J£££ffi^-ct>J:v\ 0Jx.fi. hy- % m&&. << 

^^®Srfflv>5»J^fe(^v^e>tL'5^SI^Jt UTfi, #Jx.fi, ftAtttlBIffi 
7c^, BNfl, JB**K4^ffl^e>ii*. »JttttPMfc5c*£ LTfi, 

0lx.fi, [ 125 IK ( 13, I), C 3 H) , C ,4 C) ±IB 

y-7^y|^^5;H-Ct5 0 

, $e>^««^.ufcsu<D*«igo*/^p—^/uSifr 
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mzfa±z#5n<DBtox2mmu±<Dftft<ofe&tozm*xh£\,\ 

10 J&lcEv^tLSffittfi* 2ftgJSfffiV^ix5W v GPR4 0© 

15 So 

tz<Dh. *Bu&<D9mvimiF) t. fofttm&vitmfotm (b) t^att 

(B/F#fi|) , B, FV*r*uM>*«**W:tU «««E*oaJgi*«:» 
20 ^y=3-,K iIiS^^-r<5m2gt^i'SrfflV>5^tafe, *3«fctf, mi 
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r *l & ia * ©^g^wffl^fe w <Dj£m% mmm-t z> k h it o x 

mtf. Ari £«§ r^v^f Ayr s/ir-f j (»Rtt, Bgfr4 9¥3§*r) > 

m%mH%Ml (msm (Em BSfP6 2¥«tT) , rMethods in 
ENZYMOLOGYJ Vol. 70 (Immunochemical Techniques (Part A)), H# Vol. 
73 (Immunochemical Techniques (Part B))> IHS Vol. 74 (Immunochemical 

15 Techniques (Part C)K Plfc Vol. 84 (Immunochemical Techniques (Part D '• 
Selected Immunoassays)), Vol. 92 (Immunochemical Techniques (Part E 

: Monoclonal Antibodies and General Immunoassay Methods) K IHH Vol. 
121 (Immunochemical Techniques (Part I : Hybridoma Technology and Monoclonal 
Antibodies)) (U±, TU^fxy? ^V*ttt6ff) tn ^#115 £. t &X*Z 5 0 

20 £Lttf>=t **W©et#Srffi^<5it»Cj;or, *36§H©GPR4 

0 SrflRSA < fem-fZ^ t Zo 

*^«^^TGPR4 0WlS^mriiaoX 
GPR4 0O*g©8^fcffl£ftfc»g\ 01J?Ltf, GPR4 0<D*f6*£fc 

s £.m-e , tit z Tim&n i imh- $ r t a* -C # 

25 So 

GPR4 OOfcg^JgflDtfMfctfJSftfci&'&Ktt, #J;t(£, GPR4 0 

*isw©.gpr4 .oo«si^^BijSi-**.ftt uTf±, «s#s, wmtm 



WO 03/068959 



82 



PCT/JP03/01483 



mmm. m^m, &®mmw. mm. mmmt. a 

(id m%m. jyxyvftvtffm am) mmm^ifa^tMo 

miRttMiittii, *$%»mm. m^mm* 

j>xvyr << is* y y — *\ ftjffiKfc. jfiL&tt&A, J!iJlfi#te, 

10 (5) g pr 4 oiz.M~rzmm&*tzi*^'( raa^ytfvKofcjt 

Ca 2+ «1#« HBflg^c AMP^<D«J^J^P>*L5ri:A^, GPR4 
0 tt^O«BJ!art^^^Sr»«t IXGPR40 fc»1-*Jlij»tt£ fcfi:*>r = 

StefcfcttS, GPR4 OSr^-tfettiart'C a 2+ «£±#i§tt.£fcttSlllSrt c 

am p ^«j»jsttsray^-r5 r t»it5GPR4o (c»-r s y k 
20 <D&fei5mzmmirz>» 

wm&mt\*x\±. 'Atony #*\* 7y^tfy-yy ( 

>\ PACAP PACAP2 7, PACAP3 8) , -fc* ^ 

26 #=*V, 7KW^ya!)y, y^h**f->, GHRH, C 

R F x ACTH, GRP, PTH, VIP (/-tVT^f^y ^y^^^i- 

* r^K ywr-s/K jKy^^K) , y-^F^^fy, k— 
^y>, T5;y^ cgrp (*/w>h=^^-^y u--^ 
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y- (R IL-8, GROa, GRO/3, GROy, NAP-2, ENA- 
78, GCP-2, P F 4 , IP-10, Mi g, PBSF/SDF-1^^ 
©CXCm^yf^r^lJ-iMCAF/MCP-l, MCP-2, M 
5 CP-3, MCP-4, eotaxin, R ANTES, MIP-lo, MI 
P-l/3, HCC-1, MIP-3a/LARC, M I P- 3 0/E L C, I 
-309, TARC, MIPF-1, MI PF-2/e o t a x i n-2, M 
DC, DC-CK1/PARC, S L C/«Ci'OC C^*^ yf^77 ^ !) - 
; lymphotacti nfc£©C$-*#>f yf^77 5 U — ; tract 
10 a 1 k i ne/i^CX3CW^>t^77;y-^) , x^KtU^ 
xyfo^hDV, = a -Df7i/y, TRH, /^7V7f 

-f yJrtfV^ypJ h\ #7-y, !)/^77f^SS (L P A) , 7.7^ 

AttWtetfU #$8W® V #V K»J&*fttt, HiifG R P 4 0 <D*3l**: 
20 GPR4 0*^i-5»JtertCa 2+ »«±#^*fettia«8rtcAMP^»iW 

( 1 ) Vtmtt&biG P R 4 o *^*1-5«iJSK:««$**:»frK:*5*t5»IS 
C a 2+ $&±#?£tt£fcfi»f*i c AMPftfi!t«HWJStt<:»36^6 ZtZ® 

25 1t^-T6GPR4 OCJttSy^KCftSm *5±tf 

(2) f*»ft^«!*GPR4 O^a-K-rSDNASr^W-r-S^KlBtftf*:^ 

£-{£3otf5GPR4 0^t5»^C a 2+ ^Jb#&&£*:f2#BIJ|&F*3 c AM 
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y Kifefefcfefcis^T, G P R 4 0 Sr-&^ri-SiHBISS:ffiv^5# 

fc#ifctt4&*i©#ifcfc«o Tfirfc #"0# 5 0 
GPR4 0 LTfi, iMJiS$:«#Lfc8 % ^*PO*- 

tt, Potter-ElvehjeroM*^^>f1f-T*$J&£# Ljtf^fts !7— !>^:/ 
uy y_^y j. PV (KinematicaM) lCfc3«fcB\ fifltCJlilt, 7 

iSii (5 0 0 rpm-3 0 0 0 rpm) "Cfil^IBI (ii^> Sl^~10^) ^ 
±**3 <bt-ii5jl (15000rpm~30000rpm) -Cififl?3 0 

gpr4 ofc#»is**©y y»it^«i^^^ir*^oii*^* s #<**ti5. 

G P R 4 0 ^tt5lSS^««aWf©G P R 4 0 ©fl;l* % 1 ftHft 
^fc<9 1 0 3 ~1 0 8 #^T'fcStf>y$S#£L<, 1 0 S ~1 0 7 W*ife5©^ 
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&o-c£fi-r5o m&fmm&onmk-rztoK wz.&* ca z \ camp 

mmizMi-zm&MzwfaLXTyt'f &nteoxi>£\,\ campi 

5 *z&x&\i*itmtefcMTzm&toMftmbLx&mi-zzktfX'Zs 0 
*&w<DV#ymi£R*y hit, GPR4 6sr^-rs#Bna*fcf±*©a 

;©i5i:u*H$n5GPR4 o»c*N-5y^>Ktt, GPR4 0i;g 
^t"C^©^SW«tlS:Si«-r5©-e, GPR4 0©«tB^iiili-5^*O^ 
io BS- f&^Ji: LT^S 5. 

(6) #3§9itf>GPR4 0t y^^KtOi^^Sr^k^^S^^ (T=*- 

*3Sffl©GPR4 0^^i\ lfcl«lGPR4 0?)W^ii 
15 U ^m^^fflv^fc^'-^r7 p ^5'-^ry-lr'1'^^ffl^^w<^^cJ;oT, y^ 
>K-e&SJ!BJ»Bfe*fcfi3:>r=«^/'r K£*H9!£>GPR4 0 &©*frfrte*« 

^^k, seic> *^f-Ktt<k*«, 

So 

20 wOi ? fcfc^Ktt, (>0 GPR4 ofc^UTMMiHStt (^J^fis 

a^cGMP^ /i^h-/vvymm^ mtmnmrn. urn 

fcttJ(|i«li-Sfl&tt«W tt-tZft&m (v^5, *iP|oGPR4 0i;*f 
25 -rsr^^h) , (n) 0[|ptt«y«stt«r4ru«v^'ito (ivb^s. *n 

K©GPR4 0i:Wt57^^h) , (^) y^^Kt^BjOGPR 
4 0 fcSWi (=) y#VK£#|g§fl©GPR 

iTtit>h. (i) *«WOGPR4 0^y^Kt«rS§*l!$-frfc 
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m^t (ii) **wcgpr4 ot Dtf^F&SLXftmik&tokzmMzittL 
m& t ©jtttsrtf* ^ r. t t -r s y #^ k t #i§eji<7> g p r a o <t <om 

*mW<DX? y-->-i/^j£^^^-Cli, (i) £ (ii) w^tcfcltS, 

5 «fiJx.«, g p r 4 o k*h- 5 y k©»£*, aja*j*stt* if^ay^ lt, 

a) ««Lfcy^^K«r, #36W0>G P R 4 0 tg§tt$ k % £»Lfc 
y K*5 ±tm»{k^*«r**WOG P R 4 0 lC^ftfe$-frfc#^fC*5^5, 

io M&V1zVtf> KO^GPR4 Olc*ff 5&£*£r8!l£U Itmir ZZkZft 

WLki-z>y#yvk*&m<DGPR4 o k<D&&&zmtzitz>it&®iztz\$ 

b) ««Lfcy#i'K&, *»M©GPR4 0*^i-S»J!&*fcttKiNBteO 
15 PR 4 0 ^^-T5lffi^^fc(iMlia^®^^M^*fc#^^i3(t5, * 

£ &W&k1r6 V tf> Yk*3ffl<DG P R 4 0 £®&£tt&£ffc3*3<fr£fc 

20 iH«toTfNBM±lc:|§mLfcGPR4 OtcSHtt ««Lfcy^f 
l:io r SHBJ&Bt± turn L fc*IS§«OG P R 4 0 fc&tt £i£1zm&\z&V Z> s 

mwiLtz v k«g p r 4 o \ctt-tz&&m*m%. u jttws d t 

25 *<Di&<DX ? y 

d) *«W©GPR4 O^mt-T^it^m WX-t£* #38W©GPR4(H;: 
Stt-Sytf^Kft^) £#3g0J<Z)GPR4 Ofc^tfl-SlMSHcftttS-frfc*^ 
*«HOGPR4 0*^<k1-5^»*3«t , im*<k-g'«JSr2|c|SWOGP 
R4 0Sr^i"5jHiia{^tt!$-&yti&^i3^5» GPR4 0§r^Lfc^M 
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e) «OGPR4 0^kt5M (0>J;ttf, *3§93tf)GPR4 OfC 

io ©gpr4 o zmmkTzfc£®&£xmm<t&®z*%w<DDN A&^-r 
zMnmmft&mm-tz :iiao xmi&m±izm$L i,tc*%w<DG pr4o 

* k^m, y ymm, mmftc a 2+ ^gi, mj&ft c ampm, 

15 »o y >®Hfc, c-fos ^s^k, P H<D&Tte¥Zfem-r?>m&-£tzim 

PR4 o k<Dte&&&mkZ#Ziti?®iztzte%<Dm.<Dxt »-=.y?jjm* 
20 ££>K, y XvYk LTfi, M&Sfcte^-f = K£GPR4 0 k<D 

it, mx.it, vtfyvk Lxmmmztzit^ h'zm^x, 
25 mmm&tzit^^y-;^ KtGPR4ot©iSM«^5fk^ 

fcfi^&t LTfi, {£#^/&{fc^##£ L< . mM*tzit4;%i<D{elti(D 
it^Xh^Xh^\ GPR4 ory^^ h^^D-^^t 

zm&iat, xmvtfybizixz-x. t^=-x v^^-r^^^mt^ 



WO 03/068959 



88 



PCT/JP03/01483 



*%w<dg p r 4 o *tti-zmim®<D®j&<Dmj&mmtti>wmxh 

GPR4 0&<!:*#ilu-O^ 0 
io ^H0JWGPR4 0«it-r-5^{^ JiiEo;frifo6W^;ix5/5\ *%W<D 

fflV^-C^J:V\ *HPJ(OGPR4 0$r^-K1-6DNA^r>i-^^»MllS{C 

-f <5/<3r3. n ^-</l'^.(CJSi-6^#^^^!>'l'/l'^ (nuclear polyhedrosis 
virus ;NPV) <£>#y ^ ^/o^ , SV4 0^/n ; e-?- 

te-t;ft,£flc^*no;fcarefT5 [Nambi, p. •? 

• v^ — -fjV • • /qto^ • -JrS* MJ — (J. Biol. Chem. ) ,267 
#, 19555~19559H, 1992^] KfEttro^fefctEoTfT* 5 rt^Tt 5 0 
Lfc#ot\ IJ-^^ftKfc^-C* *3PJtf>GPR4 0£ 

ottiV^U KGPR4 0S:^i-6*BliaSrfflV^TtJ:<, MGPR4 

*%w<dx? v-=yy%mzt$\<^Xs *^pjwgpr4 omtsafa 
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#$gWWGPR4 0^tt5l«ISt LTfi, iGPR4 0?:MLfcSi 
JM##<^£;ft5i®#o;:<!:£^9. lffl»W^fei: LTte, Potter- 

!) }>ny (KinematicalitSl) ig^&lC J; S&ftu 

fc if T-ADJEE L iommzm W £-£5 - £ <fc if 

' -£f*fcJ:5^H«fe^ii: Lffflv^ftS. (5 0 0 

r pm~3 0 0 0 r pm) T*M^ ^1^-10^) SfcU ±f*«r 

(1 5 0 0 0 r p m~ 3 0 0 0 0 r p m) T*il^3 0#~2B#fEit 
£>U ^e>tL5a:iftS:Rii^t1-4o RKnB^^^tt, 3§9ILfcGPR4 0 i: 

^GPR4 0mt5ilMI^ I l 3 ©GPR4 0©*t±, l^lS^fc^ 
1 0 3 ~1 0 8 ^t-fo5(D^$f^U<, 1 0 5 ~1 0 7 ^T'fe5cD^iiT*fe 

20 y h^J^WflfcfllJre* S J: 5 

y^f^Ki*35W«>GPR4 o t<Dfg&&*mk£ J &z>ik&v>>&xf y-= 

GPR4 0l^tUlt ^M^GPR4 0®^\ £fcli-£ft£ 
25 Stt«r*1-5ia*ita!GPR4 0W^<t^a*Lv\ HWoJStiii: 

SKL^y^Kturtt, ««Lfcy^>K, «»tfcy^r>Kr^B^ 
<b**ftwsffl^feii5. ( 3 h) , c i25 n , c l4 c] , c 35 s] & 
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GPR4 0^d°d£H§H-5o ^^r-Ctt, PH4-10 (g£L<fipH 

R4 0 t<D&&Wm\.t&^y-7 7-X-hft\Z\^hX*h^\ Sfc, 

5Ift-C\ CHAPS, Tween-8 0™ Cfc£-T h 

10 ^i5Bfi<]T'PMSF > P^T*?^ E-6 4 (^7"^ VffififiiM) . ^ 
7 p ^^^V^i:*07 e n7 1 T--fe?Pl§^J^^p-r5w<!:^T-t5o 0.01ml~ 
10ml £>t£Hry (5000cpm~500000cp 
m) (D&WiLtzVtfy KSrfsflQU RBfrtel 0" 4 M~1 0- 10 Mtf>f*|fc{t^£ 
*#£-£5o (NSB) ^5fc*{^i§»0*^(Dy^^ 

20 (NSB) ^^IV^c^^^h (B 0 -NSB) £ 1 0 0 % t L1t$f, 4&&#J 

(B-NSB) tf\ 5 0%#Tfc*5KiWfc^£tt£ilM«l 

y^1-«5±IB©d) ~e) 0Rtf> GPR4 0£;fr 

Ca 2+ m aWcAMPifilc, ftWcGMP^ >fy^h-/>y>K 

wsitsti^ Mrtsssroi; *mc> c - f o s ©j&tefk p h 

I 

I 
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-hmtmmtZo ^^'j-^y^^n^o^htz^xitmh^x^m^m 

x. £&Ltcm®zzii : ?:ii<Djjmz'&'oxfcm-fz>o ®mmwLm&(D%%£ 
■tzvon (mzit. ca 2t , cAMP&£*) <D*.&i)K mm^-t^mm 
mz.£^xfe%mmteW;&it. ^mmm^n-r^mmn^m^xry±^ 

»»ftttM^L-C^^!;--^^fi : ^5^fi, iliiftGPR4 0£ 

m^LLtzmmfr&mx-hZo *%BA<DGPR4oz%$a,tzmmt lx\*. ^ 

m%l<D*%W(DG P R 4 0 £*-fSfifl^ ±f5^mm^.MG P R 4 0 £|g9l 
15 L^JNBfla^^if^g^ tV\ 

%m±m®. mmtemm, mmmmm, Wimmmmm^t'^m^ 

20 $. tz % f*^f fc-g^ £ L T ft, GPR40 W«teMcDliF^M«*5 J; y # ^ 
K^-g-^y btf)&gK:£^T, y^f>K^^^>y HOg-g-rSJ^KtS: 

%\-£titzitGmw*L<m^tiz> 0 GPR4 0(Df%&m&<Dj%*mM&*. 
25 y^^K^*^0joGPR4 o^^-&i±^M$-fr5<b^^r^^ h 

ii) fctE*.tfJ:VV 

(i) f&lEa)~c)0*? y-=^#i££*TV\ y#>K£*$PJOGPR4 
0 <h<^&tt«{fc£« ^?r|5a#1-5) te£#J;i:fc{i^<Di&£# 
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ntci$z<DmtT=t-x hxh<9, ®mmm%tm&z#Lt£Wt'&vi$.tz&z: 

tLmmmft&zmfe-tZo ®f&mmm&%G-tz>nmt&mt*&m<DG p 

pr 4 oz^i-6mmiz&mzi£t.M&k, *^©GPR4o^bt 
w&\^rt%nmmm'&zmfe\., $M-tz>o ^pj^gpr4o^^ 

r^^^fcJ:5«W^Stt^^>^W6^^#)fi*l§igoGPR4 
Ofc:*J-1-^T>^=r-^ hXhZ>„ 

y^^Ki:^BJ^GPR4 o t<Dfe&&*mt£^Z>ik&®tt\* : t<nM. 

<DX* V-=.^?%*y tit. *fgl^CDGPR4 0, *H^(DGPR4 0^ 

*rr-5«, $.tcte*mw<DGPR4oztti-zmf&<Dmmft£tt-rz>b 

a) mfemmffim&xvmftmmm® 

Hanks' Balanced Salt Solution (^Zf^tiM) IC, 0. 0 5 %tf> £ v^jfo-ftT 
7Li0.4 5Mm©7^;^-fIiiJiiU 4 < CT*i*:#-r57i\ 

#fffiMLXh&\ 

b) GPR4 0|fp 

#3§0J1(DGPR4 O^m^-fr^cCHOJNBJta^, 1 2?t7°U- hC5X10 5 
IS/Tfe^ttU 3 7^, 5%CQ 2 . 9 5%a i rt'2 0 H-ligSI Lfcfctf), 
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c) flU^h* 

misw c 3 hk ( ,25 ik c i4 ck ( 35 s) ttz-zmntityxyh- 

d) y^>K*2H« 

2. mmm 

a) 1 2K1imm%m-7l'*-h\ZXmmLtt&W<DGPR4 O^CHOJNB 
AS Sr. ZflJ£ffiiS«& 1 m 1 -e2EH5fe*Ufcft, 4 9 0 M 1 o2tl&J3iftaftt£r# 

b) io- 3 -io- ,o mo«^m^5„ i>UD^fcm. awkytf^K* 

c) &JS?££I&*U lm 1 cD^#ffi^«fgT'3|Hl»-r?)o »l-^L/c 
SfKJJtf^K&O. 2N NaOH-l%SDSt«U 4ml©Sfr>yf 

i^-*-a (ft^tttaisi) t«^i-5 0 

$|£U Percent Maximum Binding (PMB) £&cDj£-C#*!>5 0 
PMB= [ (B-NSB) / (B 0 -NSB) ] X100 
PMB : Percent Maximum Binding 
B : fcfr&fll 

N S B : Non-specific Binding (#4#&Bj£r£'i:) 

b o : mjzm&m 

Zik-StoittLYXZom-i, y^Ki*HH©GPR4 o t<n&&&*mtz 

t ItaJiitStt^f f (l^>tf>5* *^WGPR4 0l:^ 
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f*WPR4 0 t<D&&Jj%m%i1-Z><t& ! ®l. fcSVMi (-) Vtfyh't 

{t&Jfctt, buIE LfcG P R 4 o ©jstt^oj^fffigus j: t* y K 

*3§0Jtf>GPR4 OJC^-T^T^-^ *|g^GPR4 0 y 
LT^-SOT, lilted fetter* fv>r KW54Igftl:f&i:t^-r- 
#SPJ?<7)GPR4 0\zM1rZ>Ty*=r~x hit, *^©GPR4 o(c#-r 

t?t z<ox\ mtm&ityt^ / >( h^i-^>±mmm^cx^±xi& 

20 gt££B3££ LTWffl-CfcSo 

flfctt* *36W<0G P R 4 0 f^-rS y #V K##-f 5£3«tt£i&J>$-tiT3 r 

fflV^#ttL5®GPR4 (MC*j--f 5T=f-* h*fctt@y^f^Kt**WO 

Giet*siGpR4 o t<»fe&ti*%&tz>it&mt.it\t*:<Dmts w*. 
it. mmm. mmmmm. ^h-^, t^k-^, tt 
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mmmt. m<t*&* ««i*»fc*f©a!Afc*tt"3 

5®gpr4 oc*ft57y^^ h*fc»i®y #>-K£*8Sif<0GS6Jt 
st, sniM, 2s*s«#i. &ihi£, mmm&wmw. mmm& 

Z>4t&totLlZl**<om** Mf" 5GPR4 0©»»«flS**5ft-&4fc* 
JBl*5 wO^. *5tW<D*t V-~y?jj&Htctex? y-= 

E^Jfctt, S-^-K j^ll, ft*-&t>*4^J:9a 

25 Mtt-r* t h-cfcs^, waif r=*-* 
ufct y ^mm ■, ■< y ; >r > 
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XV ><D77? *>h*ittmmto Ms INS-1^) ft?) % 4V7s\)^ 

fctttC^Wyill, JTT-501, MCC-555, YM-440, G 
1-262570, KRP-297, FK-614, CS-0 11<?) , o- 

f7 ^ h\ * t°y k*) ^©io^f y ^#&{Ei§£fl (#k u/^y 

10 - h\ -fe^-i/y-K, $f-^y = K*fcli-t©*^!>A**ft«5» glp- 
ls 1-??!)-h'm s •WfS?^f^IV||«! (0»J, NVP- 
DPP-2 7 8, PT-100, P3 2/9 8f) . 037=?=*h (0!k C 
L-3 1 6 2 4 3, SR-5 8 6 1 1 -A, UL-TG-3 0 7, AJ-96 
7 7, AZ4 0 1 4 0f) „ 7XV>T=*-Xh (&\s 7*7^!)^ K^) , 

is *x*?-visy*x7 7 ?—wa.mm '<i-vywtm s wftzmm ( 

iS&k TVl^^JtfctSlJ^) , SGLT (sodium-glucose cotransporter) PI 
##J («, T-1 0 9 5f) «SW¥»ffc;tl<5, 

20 K K K VtfA'l'Xfy K 7-f^W7 

(SNK-8 6 0) , ^t/l'W^yK (ARI-5 0 9) % CT-1 
121?) , (R'NGF, NT-3, :/n T-< >*7"~tfC (P 

KC) (01k LY-3 3 3 5 3 1f) 30 , AGER«H (#k ALT 

-9 4 5, tvy-;y, fyh^-ffy, N-7it'>^f 7/y ^7*o^ 

25 K (ALT- 7 6 6) % EXO-2 2 630 , Ms +*9 Y 

mm s mtoMttam r*-?*: m) wmtfbtis. 

#k zfyy<^^i->, fy/t^f^y, v/<x#=?l/^ 7 h/w^^fy, y 
zi'/^^fy, -fey^^.f-^Sfctt-tixfe©* (#k i-bl) m s 
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-hWk&b (M, ^-fy^^y-h. ->A7^7-h, 

7i-^^ TAnv^t'y, x#=«i?fcr>\ =^yu^f>-^) , ?n = v?^ 

10 7xy7;l'7^>> 7xyf^?^ v//h7rA 7^717*7*^ X^r 

% *JJ t/H)^yh, ATL-9 6 230 , 0 
37^h CL-3 1 6 2 4 3, SR-5 8 6 1.1-A, UL-TG 

-30 7/AJ-9 6 7 7, AZ4014 0$) . ^7"^ Ktt*tfc»*MI (#k 
15 Vff-^ s C NT F (^fRfcttft^B^) SO , *V*/*Y*-VT*-* 
h V^?-hV7°h, FPL- 1 5 8 4 9^) S^tf btlS. 

^T'Sb\ ^n^yfTi^K, H)^o/MWK, tKo^Bof7^ 
20 h\ t Ko7/v^ K, -<^S^/Uh Ko 9 oof7-7 K, ^^/Uf-v* h\ 

y?h>. HJ7Arl/yf) , &tttt*#$Pl$#l T*ZVy% K«f 
) % ^n;l/^yfy7/V*y7 5 (01 ^ t=r/i^^ ij Ky % * TTUS/ K, 

25 ^^=K, 7Dt$ K*amtf P>ti5c 

^7t777^ K«P)- v fiWflfttJW (#h yy h^^ir-h, 5-7/U^Di7 
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m. ^y^xoy, -o^-p^i, (il)D, ( 

tIL-1, IL-2, I L-l 2fc£##*U\, 

10 *s?a**i/yi—' tfPlW^J (09, -Yi'K* • JJ 

■9— f- (Cancer Research) , H4 9#, 5 9 3 5~5 9 3 9H, 1 9 8 9^] 

7* • # *) —U/V ♦ ^"^3 n v?- (Journal of Clinical Oncology) , ^12t, 
2 1 3~2 2 51, 1 994^] , tff^fo^ K (011, T^iMiJWi*) , 

v-^ • • • ^r-^>f— (British Journal of Cancer) , ^68 

#, 3 14-3 1 81, 1 9 9 3^] , /fcS*/^:/, I GF-1 , fc^VMi 
lif^itSHfr'fc^TNF-a, LIF, IL-6, 

£<bK, J»YbPI^J(^!l, ALT-711^), #&?*£1E«(01J, Y-128, VX853, 
prosaptide^), tjiO^miM. 7^7?^ 7 S h V 7*f- V ^, <4 5 7*7 5 
v), iHXAy^m WL 7*bVi?y) , Jtl^SM (0IU ^v-u^) , 

r-fe^/w^ y #y k(#j, abt-594), iy y (#J 

25 , ABT-627) , * 7 T 5 9 &*|«3iS V7-? b'/l>) , (0»J, 

?u^i?ls) , M^ifl (#j x #yir>fix» , fct^H (#J, -OV^T 
iffy) , ^^v^t 1 ?— £££gg (^J, ->/w^7^/p) , k-/^5:> 
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unto t£^miammm^^^mt. tzitmm & 5 * ^iiftoiKaijujfe 

-<-h8 0™, HCO-50) ftif^WfflLTk^o JfcttffifcLTtt, 0iR 
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±ie^bs • femmix m*-tf. mm tmz.\i. v^mmmmm. m 

5 jfc^^iia^tTti^o H*3*Lfca*t«lia*r, a£fcT>?VWcaa 

%nm w*. ty^, y*, ^ 

kiz£<ommz*>zi>K ma^^ms. -~&&)\zMZ-ii, mmm&% (6 0 

kgirtT) fcfc^Ttt, -Bl:o|»0. 1-1 OOmg, #£L<f±#Jl. 

0- 50mg,.J:9»*U<li«ll. 0~20mgT*fc6o tod^l" 

LT) W8V*T«\ — 0(CO#^JO. 0 1~3 0mg|I^ L < teift 0 . 

1- 20mgll £<9&-£L<imo. 1 ~ 1 0 m gS«^»aM(C «fc 0 

20 (7) &mkm<D<fem**>-xj*<DMWJjm 

(DGPR4 0fc/fli*5£fcfc«r«£1-*» (DBttttflgfllttX (ffiU iKKftfe 

n^Attinnii. &«f&psw, n 

#»'>SE, HUiRSML A&ttgA, ffiffrFfc^ttlEtt^Bire^W 

(DM, mmm. 2mmmm. mfcm&wmmm. mm 
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(2) gpr4 ozm^zzk&mwLki-z, ®m%m. mm*, ty-^ 

m*!ttttftR**, *mtt*£, *K*!ttJPMJt£, M 
jfiLffi, ttttm*, &J*£ift, Blffl£, $ 

it^^tzitmm^^o^m • <dw v >&wmm. ©m 
formate n®m $ mmvmtm ut^-iei*fci±^ <z>j£K*i-r 5 r =r 

(3) GPR4 o fc/Bv^s 1"*, (DEflt, XltJkS, 2SiIi, 

>r y >*ttttfi«H& mm, ^^y^7^- 

*^ao^-r 5 r i &«mk t -r 5±is (1) ~ (3) ie«^^ ? y -= > 
^©w^ifefis' sdiBLfe y #v Ft g pr 4 0 t<Dn&&zm<k£itz><k 

**w©mjSr»ffl*y Mi, str§EUfcy^^KtGPR4 otote 

O^-aiS&ft* 5 GPR40^ LT^a^m^lgif LT \ ^Zt Sr«6B1"5 ^ £ 
(8) «W&ii»!:*5tt5*l6WOG P R 4 0 tUttttoUft**?* K<&4$r£{fc 
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(i) #t MtHib^Oa) b) c) mM&frb%.MLtzim 
3§ejtf>GPR4 o^^ii-^r^tcis, jNBJ&Jg|(C:}ott5;fc$gl3lltf>GPR4 0 

(ii) *WGPR4 0^mi-5^M^^^MLfc^, MM® 

(iii) #t h«i?L«]^oa) asu b) fc^^s, c) mm^mmLtzm. 

K^B-r-SwttCiS, ^Jfe|glK:fctt5#^OGPR4 OOimfc^ft 

(iv) *liq©GPR4 O^iSfS^f W^Wi Lfcf , 

-rs^^ickt), ^Bjia^±o^ snzamirz zt\z x aMctiits 

*H0J(DGPR 4 0<Dm*mt£^Z<k&Vo<Dx? ])-~i'y%&&&&i-5>o 
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B#W£iB Lfc«lc, MM, hZwmj£<Dmi8 (Mz-\f. ASK Jff», mm*? 

5 ^®S«J MJh^XlOO™, «^-y2 0™ia &if£flH\ 

&mtf£><$*.inZm&<DZbt:\,^ 0 mf&OfmX&kLXIt, Potter- 

Eivehjemm** is-r j -f-xmmzw Lm-ttt, ?-y ^^n^y— 

10 !) Foy (KinematicattS!) 0«fc5?fc#, jS^&K «fc 7l^yf/l/^ 

•bj]\z&z>#mm*i.kLxm^tb]n?>c mz.\*. mmimmz&m (500 

rpm~3000rpm) XMftNl (3i«, ^1^10^) j£<6 U ±fl»Sr 
15 $ bf-i^ii ( 1 5 0 0 0 r p m~ 30000rpm) 3 0#~ 2 R#Pb^ 

ansa*© y >mn*mw&n*z<omfiS&&&< ^£ft5o 

20 #T-#5o 

(ii) *mW<fi>G P R 4 0 «r»»r*»IW5*flf*±e«)*»K:ttV>f^« U 
»JSim#fc:£*ft3*3S9i©G P R 4 0 ££irT5 r i 5c 

25 a/iafi[^*5»ts*iiwoG p r 4 o omzmikz-tzfc&mox* v-=-y 
(i) jE^fe5v>fm^7 f /i'^t: hm%wimzttLx. mmh^mm 

hU^Jte^Sr^S-^IBJil (3 0#IKf~2 4B#MlMU $r£L<ti:3 0 
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-£U S-54*-JB*IRIffilf* (3 0M~3Bt, #*L<Htl**Mfc~2H 
±9#*L<ttll$Mft^2 4B#|IIJ«) „ ttlJ!aBlfc*5ft-B*»WOGPR 
5 4 0O*Sr3£»1-5rim:0ff*5w^as-C#, 

f22B&~3B&) , »6BlK:*J»t5**W©GPR40©***»1-5rfc 

io mtemm&\z$tLin&*&w<oG p r 4 0 <&mtt£ftttoiiuT<&.fc 5 k 

(iii) TEfthZW-m&^T^ltK bm%®%> MZ.tis t**. 9y k 
ty^ -r^, -fr/nfe^, J:9fttt#ifc:ttSi*? 

) , SfcttMKd'&lM^ftilUt &SWi«£#5 0 &&ftfcMS, 

tt5*nwoGPR4 oom&vmi-zzbtf-ezZo 

(iv) *^OGPR4 0«r*a-rS»ir<faMW8t«:fflV>Tra«©MS:fc 
AfrfttCte, (>f) »jaj|||JC*5ftS**W©G'PR4 0O**it*D$-e:5ii 
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<D V >mt. c-f os vmmt, p H<D&T%f£femirZfZ&?Ltztem\ 
**»**5flS^ (a) !HBI&J»C*5ltS*3gWOGPR4 

o £M'> $ * 5 d t k «t o , &®mm%>& & £ * 5 < -c & s . 
10 #t5*±"cfi«tt4TK • mt«figMfls«i («, mmm&wm . 

15 >f V* y y&iB*|ltt*d, ifiL*i±#?-#J£ UTWfflt?*>5. 

m%m. wmtmm. ^b~>*> t^k-v^ 
•wm&m, nhsmit, m&m&. m<t*&. &to¥mm*z<D&mzM-r 
(is) ^^y«#s am) m^m^t'^tti^> 0 
ras^ 29Imur, ffijiLim, mmm&w®.mm. mmm^m, 
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o tamm. xt-t y ^> ? i,?> «t ? ^i^, > a «, fc« 

I:'d«5t^t5wfcm5 ( a^fficoTktt^i: LTte x Waiff, 

20 h-^K *{t"t- h y tttf&m^hti. mmft®teffi®#L 

^_ h80 T M> hco-50) fc£*0M§L-ct>j:i*. tttt»itri4, m*. 

±is^bs • ft**!**, mtf, rasy (^JAf^ y>&ifc^«i£, » 
n?thy?Aiit) % hjim watts mt'<>if mm?* 

m^tl?) s (M*.tts t hiL^T/i-y?^, ^yxf^y^yn- 
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%m® maris 7^K ty*A -r^. 

^«fcOS6*»4*)5*s» »ntt#©*S\ -tttttc^^tf, (6 0 

kgt LT) Kfc^Tt*, -0i;o#^iO. 1-lOOmg, #*L< ttl&l. 
0~5 0mg, £0#*L<tt*&l. 0~20mgT*fo5o ^aPW^S-^f 

■CfcJI*6*s, ^B©»-CttiM?«*.tf, tfMM (6 0k gi 

LT) fc*5V*Tfi, -Bfco#*&0. 0 1~3 0mg^Sx L < ttiiS) 0 . 
l-2 0mgl£ «t U<*4**J0. l-10mgl*«r#«ffl»ti:J:9 

' U^ir^(DtmU^X'h^ 0 {&<D®%)<Dm£h, 6 0kgSt9i:j«Hfci 
is «rft*"f-5rfc*t?#5. 

(9) **«©GPR4 0lC»rStt**r^*Ur*»IS* 
*»W©GPR4 O^SH-SfitfrO^ftSHftttt, KGPR4 0©B84t5 

«r*"*-3#&tt, KGPR4 0<&H^3^^/Hr*, fll;ttf» HGPR4 

20 o ^r^-rs^MfStt T7*Y>mm. r±^= v >mm* 

»Ca z+ IH, IllllSrtc AMP£j& McGMP£f$, -Y/Vh-ZU 

y ^®m±, mmmmz^m, y >$tft, c - f o s ©shm:, 

25 Lf:i5ot > **S©GPR4 0 tC#1~£ *fn£t#f^ G P R 4 0 <Dii3HJ3§ 

3WniffcjBHi-<5*A em, ^skm. 2mmmm. ^ 
— *\ list jktttt^A, mmm&. o^m-mmi mmmm 
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(10) *WM<DT^^-ky*DNAlZtzte s iRNA^f U*5ESI 

5 *I^©7yf-t^DNAjfclis i RNAfi, GPR4 0OilM/j: 

tic&m-tzmm mm. m^skm. 2mm%m. w&mm* Mstiz, 

y*DNA£fctts i RNASr^Sbfc5V>{±^ Fn^/V^^- 7fy 

(11) *l8WODNAi»A«i«!JOf^» 

#369ili, **tt©#*9l©DNA (#T\ **93<&#*teDNAi:IMa-*- 
25 5) *fcfi-?:©£l|DNA (*«W0^3tEtt3ESDNAtl&ei-5«^*S«>S 

(1] *%M0^3fettDNA*fcf4-tO^HDNASr^r-t-5*fc h«?LIM& % 
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io AE-f^ hy^&^^tCctt? @^t1-5DNA^i|5^-r5^<!:{c:J:o-Cf^ 

15 6^<btT*#5 0 

20 C5 7BL/6m DBA2m&Efc«h\ ^Jt^tLT, B6C3F,m B 
DF^i^c, B6D2F I ^$C, BALB/clI, I CR3B&&£f) 
? h Wistar, SD/iif) 4^»*U'\ 

A t?fi * < > v ^ o it A,®fL Wfa d> <b *K • ttJ $ tifc*3§ W <r> d n a £ v * 5 . 

#3691©3££DNA£ LTtt, 5c©*3B9l0>DNA0>£Se?iJfc:£S (W* 
tiu *»*JI«iW as&Cfcfc©, ftttftKfi, &gott*D, £ti x fl&<otS[a 
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*U E#<t**M©GPR4 0O*li*>WW-t-*GPR4 0«:»« 

£-£5DNA&ifji J fflV N P>il<5o 

5 fL»«Jfi*Ot>WC*>oTl>J:^\ #36W<&DNA&»*ttfcKlE£$*SK: 

&mm%MVo (mutts tM^, 

io K ^**&if) 6*©DNA«r*5l**5<5#a^o*-^-©T«fc, * 

r t J:oT*»WODNA4:**^1-5DNAl5»i«?L»«J*f^llJi-S- £ 
15 *«WOGPR4 oonm^^^-tb-cii, ^JMa*©?'?;*^ h\ fir 

20 Kfc£as#*b<JB^e>ft5, 

±!5<ODNA*aW»*fT*5^n*-^-i LTtt, 0iRff, (D'M/U;* 
<I)«m&fb4fe (t K !7f-=¥, * = , K 

ki 4, 3 7-^iifc.tr;i ii, im* y 7^AMPft^w^f^ 
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ict i e2<his&$n5) , -)-h})VJ*#})'}j*T7 f ;i'>3vi<'m<mm (n 

a, K-ATPa s e) , r a -n7^7>>hgi, ^o^^^l 33 
5 itfl IA, ^D^OT-(t- tflil&$H'>t fc-* — , MHC*7* I fctH 
(H-2L) , H-ras, K-'< ^ > 0 TO^/l" 

tf (TPO) % KMftE^l a (E F — 1 a) , 0T*^y 

B % fn^nyyy, Thy-i, ft&?*7Vy. tim*!m (vnp) , 

10 jfiLflfTSa^ KP = k U/oi^y, hPl=yc ( fiffia7 

7"n^- tK7f K^SIif la (EF-la) ©70^-^- 

:i:^»iL<, Wittf, ^^r/^***5J:-t;#fllRl?L»^6*o#DNAO 

20 ZOfc, Bfitjt1"5^3l5ttDNASr$P>J!:ilI»m$*5BW-C«-DNAO^ 
]E***IBWOG'PR4 OOSiR^fi, t h * fctt«m*Jbft (0»J;ttf, 

its, m, ?ttM&, ^is^ms^DNA^ct^miso^ayy adn 

A^^T'^y-ctO^VADNAO^Tfe^^fi-^irUT, *fcf±Jff«L * 
0, ¥^IH«, IMt*fflte**RNAJ:9^o*|fe{cJ:9iI«$tifcffillt 
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S»#PJWJ!aaBf»c*5(t5**Wo^3lH4DNAOte»li, #M9LlMfe«>fiE 

*iWJ!a*5 «t mmm<D-t^x \z.#&* z> «t 5 ic$t& £ tie, d n Ate^«of^ 
&tom&£Vftmm<D&x\ZTm\z#&tz «t e> ^a^siis. dna^ 

#ADNASrti|Rj^fe^^tC^o*^1f>r^-h«J^^®#L, profit 

*J8WO]E»DNASr*rl-5^t ht?L«I^{i, *»W©jE«DNA*Si«i* 
fL$-ere>ttT*5 9, rt«ttOjE»DNA©«fl*ffiiii--5wi:tJ:9*l*Wfc 
*»W©G P R 4 0 ©#1£7tiftffi£$8£1-<5 ^©ii^f^ft^ 
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*^m©g p r 4 o (Dvmjzm& j $>. *hkogp r 4 o ammir &&&<Dm 

©GPR4 0 (Dmvfctt&^-fZZ bfrb, ^BJOGPR4 0{C|iii-t5^ 

SEttD N A 4r^J3HSy*r 5 £ £i£f& LT^D N A&^ib^ t LTilStOfU 
Wa*-CiHlf^SWi-S-t*sm*S. £<bl^ lWfc1-5*3feDNA*tira&© 

10 NA3>"^ h7^ hfis «*©DNAI^tt#fefcJ:oTflsJW-S££#"Ct 
5 0 S»WJNBJ!SIB:l*twi3ft5**WO*»DNAO(E^»4, M^m%Wsm<DB 

sb^oE^ftBisjwisv^T^wonflirDNAdSflqSEr* i <bi4> ^\mm<D^- 

15 5rE*-TSo *l§^<0^ttDNASrSJtiffiV^r<7)aroilj^i©^tt, 

IBS^aia*5J;05flc!ttIia©^"Ctc*|gWORSDNASr*i-5. #ADNA£*g 

5 r £ K «t «9 t^TOfWDNAlrlitS «fc o \z.%nm\X1r^ £ i: #T*t 

20 *^0jom^DNASr^1"5^t htiBLttftttx **W©*SDNA^i«J8 
m^-frf>tbT*5 0 % ^ft©IfDN A<D«H^«rPlW1"5 r t K «fc 9 

WiVotLxmmi-zzbtfxzz, *%wvg%DNAm&®vs&m 
^-c, *«wogpr4 oo®m*mim*fc&<omi&mf¥<Dtemi$£xfiz<D 

5IESGPR4 OOmUmm (dominant negatived) ZMWi-Z^T^tte 

So 
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®zmi%m<Dtzv><Dmmmt Lxo&m. 

®*%W<DDNAfc®®®<DmM*<DDNAhL<teRNAZW.&ftVri-%J)\ 
10 o^Ttf>fi?#i\ 

15 ©*»w©af ag p r 4 0 &mtmm& xxtzntintimft wnz. bnz> 0 

tta*J&e*£fc*tr, **WOG P R 4 0 (cHigrs£A0Rb££tt*fll'< 
£fc % *«W©GPR4 0{cHai1-5«iS*7 f /K?5«-»S«-*5 
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(12) j vtrv v^m 

C4) #t Mtft«i«5^ys/#tt«J-C*>5Kr CD «IE«OE#*BIS, 
C5) y^tflMfeaW 58 [4] JjfEScOKMJ^ 

[6] *HWODNA*S^fi&tt<k$*LfcKDNAlS^^t htt$Lft<fe, 
[7] ^DNAi5U^-^-» bis?— t? 

C8) #t bmmmmt? vM®v>)x-hz>m w h^iM, 

C9) ^ytflMltoW^TNfcSJR C8] gC!E«<o#fc httMMj* fcitf 
ClO] SB [7] J£!E«fe<afM&K:, WWt#**rS-£U 
^aSrtftffll-S-fciWWil-S^lgWWDNAIc^l-S^B^-^-ettSr 

*%w<DDNAfr7Fmmki$ixtz#t bm%W}^mnmmtit, mtt b® 

a»*^t"5*»M©PNA^A*W^SC*S:APx.5r tlC«t 0, DN AO 
*5WBS:»1W1"5*\ tl< ttRDNAASa— KU^5*^©GPR4 0 

£ tfc£ *) . DNA&mn&)fc*%W<DG P R 4 
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5 ZltZZbtSivXftKiZbtfVZZo Ztib<0%mz£V), Waits 3 K 
*»W©DNA^iStt{fc$tLfc*t htt?lMb4feR&*IIIJS (JUT, *38W© 

DNA^ett{tEs»ia*fcn*»M©/ hESiifflsairPi&iE-re) o 

10 Afcflli: LTtt, ifitii-S^t hi*IL»«S*s*i-5*»WODNA 

»firf*ft*^i-SIBWWtt3te^, fcS^fil a c Z 

-^le^) , cat (^D7A7i-3-/V7tf/^7^7x7- feffi 

fi^) *^«ti-5^#-^-a^*«r#Ai-5rt^J;?)3:*y^O«ll6 

^v ? ^-RNA^^T'§^<-r5w<bic e toT, femwmafi^srWEa-t-s 
xoimmvtcDUAmm&G-tzDNAm (sit. ^-y^f^^^ 

20 ftfcE S^lffila^oV^T^^J(7)DNA±$)SV^^i^:03£^ODNAiH3?lJ$r7 p D 

?-±<DnNAm>ib?-yvTj>?'<?*-im^i&m ufc*«wobN 
?mv>j v*T*r hEsmffo*m%ii-zzb££<o'&zzbtfx-i*Zo . 

25 Sfc, ffil^&ift^fe^lci5*»WODNAS:^e{t$-fr57cWESaiJtet 
EvanstKaufBa0^j£^HIi:-Cl!Pft<»iUfcfcO-Ct> iV^„ 01Jx.fi, -?<?X<7) 
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tto1!i%1bWbfrtj:ESmfa*mb1-ZteXO BftVmz.lt. C57BL/6-7 
!>7^C57BL/6 <Dmm<D'J>&Z%D B A/ 2 1 <D#miZ£ 0 Lfc 
BDF,-7^A.(C5 7BL/6i:DBA/2i:<DF 1 ) £#l^T$£L7tt><E> 

5 5tV^5f»J^APxLT, C5 7BL/6-r^4:irtl:l*0©^ iftSrJfll^ 
T^^HfcESJWJtettiRSS^^^^^aLfctt, C57BL/6V!) 

i «5 ft 0 ^ t 5. E S »JI&<03te£fc#fi Eft 

25 ESttiaoJte-T-S:/' s/^T^ h Lfc^, EMUS i">XXl*%k& 

z<D£oiz.Lxmz>titzf&&mmmt, mt^^mMmt^^tK ®# 
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OOOOU/ml) #£TKl£K#*J&*»rt WZL<lt. 5%£*g|#*, 9 5 
%S**fctt5%*JH, 5 9 0%^) -e»3 7lC-C««i-63Ct 

00 1~0. 5%hV7i/>/0. l~5mM EDTA, ft* L< ItffoO . 1% 



5 hy^y/lmM EDTA) <5 IftVfiflSU ifcl:fflftfc7^- 

10 JNBfla*$6$r^-r5*-e^iS^-r5ri:^J;«J, gHKffi, Alfll, >bffite¥ 

W«^r©^>fy©ijaia»C^<b$*Sr.taSpr«|-C*>») (M. J. EvansStm H. 
Kaufman, ^^-f — (Nature) ^292# % 154H N 1981^ ; G. R. Martin ~fn 
's—tj ^s?7s • • -^^a-^/u • 7*f?- • ^ • iM^:/* • ^-—^ 
(Proc. Natl. Acad. Sci. U.S.A.) ^78#, 7634H, 1981^ ; T. C. 
15 Doetschroan i?^ ?As • 3"? • ^V? V frv i^— • TV K • ^-^ V t 
y^/V'Wtov^- H87#, 27H, 1985^] , #380i<OE S»IJ&&$Hfc 
£ -£T # b ix 5 D N A^m^^^iSa {4, ^ > fc* h d (C & $ BJf 

GPR4 OSfctt*»fl©.GPR4 0©i»Mft¥««IWl:fcV^-CJ!)5 c 
#3693<0DNAS63g*£#fc hmimmt. M©mRNAi^W 

DNA^;7^7n^t5:W^i5= 
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m L tz -v ? * * &£>:*:f§PJ D N A Uft (Dft&mi&<r> D N AlE^'J t £ 7 7 4 

h m%mmB^ tz ttmm k&a u im t tz * * 7E»i £ ^tztm t 
v*&%w>®<D*'g\z®m-z>o ftttiztitzMm*jEi?;te*%w<DDN Am*b 

7®®o&mmj&<D-mmgLtz*&w<DDNAm*i>^m&, z 
x (D$m& A&ft^msrJo x.tz*%w <d d n a®.% ^mmxm& z ntzm 

(DXo^VX'&btltzmm*. ii^s #3§PJtf)GPR4 OW^foM^i 
*B^OG P R 4 0 (D^f oM^ii^l^^^^E L> ^*l<btf> 

m?/s^#s§9i<dg p r 4 o (OK^mL^m&zmz ^ t 5 c 

N Ajg«mo£>5 t>0£>l&-f 5 ^ t K«k V) ^kftSc 
<9#t>ixfcilj^Wt>^DNA^y y*7? h£ftT^5C!:£$fci&L-C:If' 

^S^DNA^^1-a«0»j#)^^gH1-^ i 9 % gR^HfcDNA 
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10 (12 a) *«W©DNAO^»^»a«*!f^ieHi-5«#!JC#bTf&* • ^ 

15 *3B9§(4, ^B^ODNAH^i^t 

&S#U »«^rii • H^tSr i:Mi:t5, *«fl©DNA 

^mt^m. %B±m®, mmmmms m^mtam. mmmmmmm. mm* 
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u.mmv'KDihmmw 1 o %&>± % & * u < nm 3 0 %j^±, «t i? #2 l < & 

£S*lS!JiA IIM, WStfigRS. ^h-^, 7^K-^, * 

10 ft#3&#gmk treAtem* *fUM£*Mt£« Mmskm. mmmm* & 

mx?])-^y%&X'mbtitcik&m*m.zmrfLLx^xb£<. 

20 n, mm. mmwt («*.«*, ast. ««^> 
=»/^it s^tt, j**^***^ 

25 I2L^II^©GPR4 0iy^>Ki©te#tt«r*flS**5ft'&*«r**-*- 



\ 
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# (M6 0 k g t LT) fcjS^TttU -Bfco#0Mfc<£1fe£f&O. 1~1 0 0 
mg, #*L<Wt#ll. 0~50mg, «t 9 t < HJKJ 1 . 0-20mgjg 

(ftfi6 Ok gi LT) (C&-5.-f -0Ko#^t-£#j££)O. 0 

l~30mgll #£L<tti&0. l~2 0mggl <fc <9 L < fi^J 0 . 
l~l 0mgS«*»J!IRaittJ:9fi;-^-rsw*s»f|5'g»-x?*>5 o tewUi^w^ 
10 6 0 k g afc9tcJ«lt/tl:SrS4-i"5-i:^-et5. 

(1 2b) ^WODNAKSti-S^P^-^-OiSttSrffiiiSfcttiaSFi-S 

U3^-^-5te^©l8S*ttair5wt*#atr5**i«ODNA^»i-5 

20 -aew^^oDNA^-rs^p^-^-^jffliTT-^mu^ 

y-ifitfe^- (1 a cZ) , TO^T^y 7t777?- WtWSfcttA' 
25 i/7 I 7-fil^^t'^It*fc5 0 

*|gBJ © D N A & V tK- * -Sfc^T*M& $ *lfc#3& W © D N A3§3I?F£# 
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MiUZ, *«WOGPR4 OSr = -Ki-5DNAtS*©-aj**»B**W 
fi-Jfy? h-yf-UffiR* (1 acZ) T*«&LTV^»3\ *«W 
©GPR4 0O*^rSlaK-C, *^©GPR4 0 ©ftfr 9 I- j3 -$7 9 h 

5 y^-0-#7* ht°7/->K (X-g a 1 ) ©i^i3-^7^ h^y— £ 
©£«*fc5t*3SS£fflVNT&fe1-3r «*|gH©GPR4 0O 

GPR4 0^a^ , >^^fefi^^I^>H-^^^/i'T/Wxk K*£"CHJ£U 

(PBS) TftiML X-g a l £-££p&fei£T\ Sffl. 
Sfctt3 7tf+ifi-C, m3 Oftft^Lltifmfcfc&lttc^ ImM 
EDTA/PBS^»t5:il:iot, Z-Hyt h 

mRNA^ltlLTtctV^ 

#3§ §HO D N A 5 7 s o *~ * £{gi§-f 5 it£® * fc tt-t Ott[f4. 
#£93<DGPR4 0 ro|§mSriEii t, f£G P R 4 0 <0«US&flKfW-5- i: d^T 
£50>T\ m*.\*, #3g0JlcDGPR4 OOii^iCiiitSEI^ir^W 

*»WODNA^1-5^n^-^-gttSriaS-r5^«j*^:fi-t^fi v 
$^©GPR4 0tf>3&££MU f£GPR4 0tf)^&tE£PI ^ rr5^<!:/$ST 
#5tf>T\ 0lJx.fi, #*W<DGPR4 0O»5lil#tw§B*1-5**<Cir©TO 

#8W©GPR4 OW^^-ilii-r^^Si: LTtt. fcft*!, pfttttK 
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mmm. ftrnfafc. wmimm. &®m&. mm&. -wm&m. mmmt. & 

>m#m ( i §d msm* <oxvy#fc&m am) 
5 ^m<DGPR4 ofDmmm^m-t^Bt lxh, mt-it, mm. m 

^.^yr^- -r^yy— 7, mmmt. iki£tfe£&, mmn&. 

f*, im^) K*tLT8:#l-3r t 
giLx) fc*ji*-ctt, -Biag&ik&VoZftoo. 1-1 o omg, &£L< 

ttftl. 0~50mg, <fc 5ff*t<l41Bl. 0~20mggW. » 

2 0mgil, i*)*f*L<fi»0. 1-1 0mgW*flMR&ltK:J:9fr£ 

m<7)W)%KDi§&h. 6 0 k g <0 £&g Lfcfcfcift 

5--t6zktfx%z 0 
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5 Sfc, *Hffl(DGPR4 0©7'n*- : ?-i)|cmt5DNA^ot, 

IUPAC — IUB Commission on Biochemical Nomenclature {C J; <5 B&-^-;fo 
fc7 5 /IKcllLtt^ttfotfife»m5#&tt» #K^LftimtfL#£^ 







DNA 




c DNA 




A 


: 7f-V 


T 


: f-^y 


G 


: ?T=-y 


C 


: i/ his> 


U 


: 


RNA 


: 


mRNA 




d ATP 




d TTP 


: v^Hy 


dGTP 
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d CTP 




ATP 


: Tt J i/y=Vy& 


EDT A 


: ^ uyi?T \ y\!3gf& 


S D S 


: Y^i/frW&tf V V 


G 1 y 


: f!) yy 


A 1 a 


: 77 = V 


V a 1 


■. s<yy 


Leu 




I 1 e 


: y 


S e r 


: ir U V 


Th r 


: ^ l/^-=->- 


Cy s 


: y 


Me t 


: Tt^^v 


G 1 u 


: ^/l^ 5 


Asp 




L y s 


: yv?y 


A r g 


: TJ^^=-y 


H i s 


: t^^-Jy 


P h e 


: 7i=/V77 = y 


Tyr 


: J-ni/y 


Trp 


: WfYyry 


Pro 


:Zfu])y 


A s n 


: TX'<7*?y 


G 1 n 


: v*^9 \ y 


pb 1 U 


; c. a y jvy ^ ✓ Bx 


* 




Me 


: y 


E t 


: i^vug 


Bu 
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P h : 7i-^S 

TC :f7/y^>-4 (R) -^tf^f- 5 Kg 

IE 

5 -f 3 0 

Tos : p — Y/\s3LS7*/\s7 t\> 
CHO 

B z 1 : ^^v^/U 

Cl 2 Bzl : 2, 

10 Bom : ^'s/VOr* 1 ; j-^iV 

Z : ^^/U^S^/WaK— 

C 1 - Z : 2 n n^^/l^3rv';&/Ptf*~/U 

Br-Z : 2-^'n^-'<^> ? /W^-^rv'^/l'^nyU 

Boc : t —~f /V 

15 . DNP : v*— ho7xy — /V 

Trt : h y fvU 

Bum : t-y^-^f/P 

Fmoc : N- 9-7/W^-U=/W> h^f^/U*E=/U 

HOB t : l-kKn+^yXUlTZ-A' 

20 HOOBt : 3, 4-^t Kn-3-fc Kn 4 

1, 2, 3-^<^i/ HDT^y 

HONB : 1-t Kd^V-5-/^tK/V^^-2,3-^/WxK=3E-W 5 K 

DCC : N, N' -'MB^«/^*^S|f 

25 E?d#*: 1 

#3§^<ft-7?*!l$l®i233!iEGPR4 0©7^M^t. 
IE?iJ#-§- : 2 

*n w ^ v * mm & * g p r 4 o * a - b"t z> c d n a <D&mm * ^-n 

IE^iJ#-§- : 3 
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mm%- : 4 

#HWtf>7 3> h»»**GPR4 0*3- Ki"6 cDNA<£>Ml£?"l£*-f 0 
E?IJ## : 5 

5 1&m<n> t h S*G P R 4 0 <DT 5 7 ^gSJij£^-f „ 

$|gi(Dt H*3feGPR40S: = -K-fSc D N A<&££e?!l£*1\ 

£iT«5HJfi« 2 t*3»t s p c RKJfc-e&ffl tfcT'y-r -7- 1 (Dt&mmqz^ 
io i"o 

K?"J#-* : 8 

UTOMl&M 2 masrt 5 P C R£J&T?£ffl Lfcyy-Y^- 2 0&gIE?'J£^ 

1% 

ffi?iJ#-§- : 9 

15 &T^III 3 fcfctt* P C RRjfc-efcffl Lfc^?-f ^- 3 0>Jtt£IB?iJ&^ 

1-0 

mm^- : 1 0 
1-0 

20 IE?iJ#-§- : 1 1 

»T®2Bft0Hfc*3tt5Ta qMa n P CR^Mffl UfcT^'*-© 

EM#* : 1 2 

^T<aM0ij4lC*3tt6Ta qMa n PCR5«fflLfc/D-^fi 
25 gBfi?iJ£^-fo 

sa^ij#-§- : 1 3 

SJLTto&MWifciStt&T a qMan PCRS^ffi ^^7^^-© 

mm^- 1 4 
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&TF<Dm&m4iZi8tfZ>T a qMa n P C RKiStfffl LtcZfyJ -*—<r> 
gE^J#-§- : 1 5 

UT<Dni&ffl4&&rtZ>T a qMa n P C RSJCST^ffl Lfc^o-^H 

ie?'j#*§- : 1 6 

WT^>H^4{3*5lt5Ta qMa n P C RTOT'^ffi Lfc7°7-Y ^-O 

mm%- : 1 7 

10 *3693©;b = *>f 1f;i'*3feGPR4 0 ©7 5 7 Wt&m*^i- 0 
§a?iJ#-§- : 1 8 

tf># -94 IfArti * G P R 4 0 S: a - Ki"5 c D N A omXSSM 

-r. 

@E^iJ#-§- : 1 9 

15 arwuasfn 5 iz&itz p c RK^-et^ tfc^-r ^-<oi£gga?'j£^-r 0 
-.2 0 

«T<aH«J 5 Wott 5 P C RRJS-Cttffl Lfc^'f T-0&gi2?iJfc^1- 8 
IH?IJ## : 2 1 

JWTWH»J 5 CfcttS P C RE^tftffi Lfc^p-^«E^«r*-t-. 
20 : 2 2 

&T<&nifc0»j 5i:*3it5Pc RKjs-cft/B Litzfy>f^-<D&mmm^-ro 

: 2 3 

bb?ij#* : 2 4 

25 jwtwhwj 7 fc*s»ta p c Rs^-ettffi Ltz7y'(^-(D&mm$:7r;to 

fiW#* : 2 5 
IE?iJ#-5§- : 2 6 

tJ[T»WJ 8 fcfctf 6 P C RSJ^T*^ L^^5>T V-(D**EW«:*1-. 
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ifi?i]#^§- : 2 7 

^T^HI^I 8 K&tf 5 P C RKJ&T'{£ffl LfcT' p —-fnVLWBM Sr^1~, • 
8»* : 2 8 

iaWS* : 2 9 

: 3 0 

g£?i]#-*§- :31 

EJITOHWJ 9 l-fctt 6 P C R£J&TM£ffl Lfc^7 'f-v-l roSSE^JS:^ 
-To 

i£?'J#-^ : 3 2 

^T<?H«J 9 {CfefTS P C RKJS-Cte/B LfcT^ 2 OiftSffJiJS:^ 
-To 

ffi?>J#* : 3 3 
IE?'J#^ : 3 4 

siRNA m4 0 i 1 0 Z <D±V X$.<n&g&M%7Fl'o 
:35 

siRNA m40il0 3<DTy^y*$<Ot£gia?IJ£^1"o 
ifi#J#-5§- : 3 6 

siRNA m40i25 6 <D±yx$k<Dm.Mm&l&?Fi~o 
E#l#* : 3 7 

siRNA m40il0 3 (D7yft V*#iO&Sia?'J£^1~o 
ga?iJ#"^ : 3 8 

mr^njfe^i 2 o (c*5fts p c RS^T'^ffi Ltc-??^ ■v—omm&m&fc 

•To ' 

I£?lJ#-5§- : 3 9 
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-To 

E?»J#* : 4 0 

5 mm^r : 4 1 

j^T<D##0iJ 1 K&tt-S P C RfrfcX'@.m LtzT>^±lsxm-77-(^-<D 

'ikftnni&m 2 X-mbtltiM'gm&ftE scherichia coli 
TOPlO/Zero Blunt — mG P R 4 0 \t 200 2¥ 3^18Bi» 

10 ib^mo< tfrfnUlTi ^*^6 (gS{I#-§-3 0 5-8 5 6 6) O 

?fi^gcffiASHSW^^m #rF^^lt-fe^^~(C^#-tF ERM 
BP-7 96 7 i LT, 2002^2^14 0 A»^?1T«eJI|E+H^: 
BT2-1 7-8 5 (M#-§-5 3 2-8 6 8 6) (DMHfeA • HHSFSSBJf (I 
FO) I FO 1 6 7 6 2 t U-C*K$*lTV>5o 

15 ftifi©**W3-el»e>*lfc^WBJftflCE scherichia coli 

JM109/pCR2. l-rGPR40li200 2¥3^18 B^felftSCtf 

g&ASg&flftte&XM »HF**#K*>^-lc#f6#*FERM BP 

- 7 9 6 8 Ut\ 2 0 0 2^2M 1 4 B^MfeA ■ !8iH9F$SM ( I FO 

) fc*K#-£ IFO 1 6 7 6 3 t L-C*t££*i-tV5„ 
20 «jt©Httffil5^#P>n^Kte*#E scherichia coli 

JM109/pCR2. 1-monkey G P R 4 0 it 2 0 0 2 ^ 7 M 2 3 B 

i!llSCfTftfeAffi«ft«tt:^W5fi3f #fr£fc»K*>*-fc*fc*#F ERM 

BP-8 125i LT*ft£*l-CV3o 
«Jfi©H16^J9-emt>tL^Steft{*:E scherichia coli 
25 JM109/pTA hamstarGPR40lt IWEscher 

ichia coli JM109/pTAhamsterGPR40£: LT, 

2002^12^11 ufrb&&ft#mAmtmm&'&wftm #ffr&»*te 

t^-l:*K#*FERM BP-8258<h LT#K£*l"C^«5. 

2 1 X-'&btltzJtmfc&fcE scherichia col 
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i DH5a/pGT-GPR40li2 00 2^12^11 0 frb&Zftm 
- 8 2 5 9 t LT^f££*VC^3o 

^rU**?— • * d— ^s>f (Molecular cloning) ^lE^^nTV^^fe^ 
###11 t hGPR4 0(^|g^^^— tf>^ 

io t hGPR4 0Sr=-K1"5DNAWr>T-f*^Toj:5'iPCRfelc < t«J^# 

Lfc 0 i-f£t>h. 5'>CGTCGACCCGGCGGCCX:CATGGACCTGCCCCCG<3' -C^£ix6;*-y =f 
DNA (E*J#*: 4 0) IT, 

5' >CATCGATTAGCAGTGGCGTTACTTCTGGGACTT< 3 ' T*^ £ ;fl<5 y =f D N A (IE?iJ#-§- 
: 4 1) ZTyJ-tyxm-fyJ-?— t L"C\ 2 0 pmo K lOXAd 

15 vantage (SftjSSflO 2 PCR Buffer (CLONTECH) 
50XdNTP mix (CLONTECH) 1(/K 50XAdv 
antage 2 Polymerase Mix (CLONTECH) 1 n 
1 , ilDNA^Uk McDNAi (CLONTECH) 1 n 1 $r£tr 
S^»5 0^ 1&W»U r/H^>r^7~ (Gene Amp (Sfitiffi) 

20 PCR system model 9700 (Applied Biosy 
stems) ) £;B^T9 6^, 1 # % i^V^T9 6^ 3 0#^6 1^, 3 0 
£I>-7 2 < C, 1 2 0^*3 5^^/H»9i8U £bK:7 2 < C, 1 0^"C#S 

^*ibi-5^i:(Cj;!J#-wyny^ hSr#, TA^o-=y^yh (In 
25 vi trogen) &fflt>-C* p--^ L, 3tfi-?E?0SrfllBLfc, PCR 
iy-dS/jrV^n-^Ko^-C, ©JlWfjtSa 1 I (Sfflit) , CI a I 

S0«JfflL-fc o #6>nfc»^ 0^1 kb) ^pAKKO-HH^-CiA 
L, CHO*IB/ia<0 h 7 V* 7i^v/3 ^ffilCfflV^Co 
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cHo-Ki»atii mz&mm^m 1 o% ^^stm tuvi 

t r o g e n) Sratf^AF- 1 2 i^ife (Invi trogen) £fflV*Ti& 
#tfc e Y7V*7*9>S3y*ftom&^\0 cm 2 htc<0 4. 5xl0 5 fi 

5 (omfezmz, 5%co 2 fe&^m&ztitcco z mmm\zx3 z'c-ei s^n 

£U:it#Lfc e h7^^7ai^ 5/g VfiL ipofectamin ettgg ( I 
n v i trogen) £fl|V\ KH«f+©:fcfcfcJiDT»f£*fTofc. 

6 - w e 1 1 TV- hSr^ffl-t-S^fi, WT©i 9(-^To/c 0 £1\ 1. 
5 m lff 3 -/5r2WU -WetU-Op t i -MEM- mift (I n 
10 vitrogen) £100^1 ^^^-^tw^l^* 
*-£l m g, t>9>i-*"»-L ipofectamin ef*|g£6 n 1 SsM, 

pej^^u 20#m^mz&wvtz o ;«cop t i -mem- im 

-MEM- 1 ^Mffl^XSfe^LfcCHO-K 1 C0 2 J£H2IU: 
15 t6«#Lfc„ i§#^W^fi, PBS (Invi trogen) 

T!J V^Lfc^ 0. 0 5% h • EDTA^jK (Invi t r o g 

en) zm^xm^u ^«m--cie]i{xLfc 0 #ibtLfcM«^ay^L, 

«i2 0 0 M 1 htcQ 5 x 1 Cii^fla^-a^tL^ip^tr^L, Black 
walled 96-well plate (Costar) IC1 "Khtz <0 2 
20 0 0 /x l-fo#£& % CO 2 j0^{CT-Bftl§llLfc o ±IE F^Wi^v-a 

^O^^^^^yWi/^A^^ij^FL I PR (Mo 1 e c u 1 
ar Device) £ffl^-C$j£Lfc 0 FL I PR[ItH)ISrt^>!>^S 

25 l u o- 3 AM (DO J I N) £i?s;!JD-f 5fc«>> £>5l^fiF L I P RT y±<< 

z?i o &mzmmz$tfti-ztc)t>(D7 /< ? 7 r tyt 0 hbss 

(Invi trogen) 1000ml HIM HEPES (pH7. 4) ( 
DO J I N) 2 0ml *1)Uz.tz®m (UT. HBSS/HEPESi«) (d, 
/D^VK (Sigma) 7 1 Omg £ 1 N N a OH 5mll:«J 
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e>{CHBSS/HEPES^5m 1 fciO*.*frUfc*fR 1 0ml £8sflDU 
:^47j/t'f /<y7r — t Ltc 0 WCFluo-3AM 5 0 m g £ 2 
Id 1 DMSO (DO J IN) JcSftfU £b^m<D2 ( 
Molecular Probes) *M7LW&'4k, 1 0 5 » 1 O^^jfiLft 
5 Sr^BLfclO. 6mlW7^^->77H:M, fMi»HL 

fc e h7y^7x^'> 3 yfei^iUcCHo-KiiMM#, a:*> 
\z&%&Mmm* i Ttfcfc o i o o a i -f co 2 i§#^(cr 1 B#P^ig 

7-£/8^TSfc#Lfc^ FLIPRIItyhLfc. £fc, StMCHO 

^CFLIPRIItyUfc. ^±Wjtfj&g£JfeLfcm, FLIPRM1 

T (farnesoic acid), 5. 8. 11 — eico 

satriynoic acid, 5. 8. 11. 14 — eicosate 

15 traynoic acid, 3r W l/f& (oleic acid), V 
inoleic acid), V / U>m ( 1 i n o 1 e n i 
c acid), 77* (a r a c h i d o n i c acid), ^ 

4 zi-y-^i/paL-yffc (eicosapentaenoic acid, EP 
A) , ^W^l/ffe. (eicosadienoic acid), ^-i 

20 ^ if h D -X :/g£ (eicosatrienoic acid), K if^^r if 
jci/gg (docosahexaenoic acid, DHA) % K = 1^ h 
\) zn^jg* (docosatrienoic ac id) , 7 Y^^W. (a d r 
enic acid) , 7!?!)'^.(laur i c acid) ^10' 5 M 
~1 0- 6 MMz.tztZl^ GPR4 0^MWCHO-KiailS^ 

25 gftfcjss (»«art*/^^Ajifto±#) t5:iWot cni~i3 

] 0 aj/fn- /KO^-<^^— <D^£$ALfcCHO-K ljUBJIS-ete, r<£> 
ip^^tt^-btl^^o^o -Tfcfr*>» GPR4 OOhHtty^^K^gW 

HJ£#I2 ^7^JS$B*3l5©GPR4 0?r3-Kt5cDNAO^a-=y^ 
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"V 7*WfcW.c DN A (Marathon-Read y TM c DNA ; C 1 
ontechtt) ZmmtLX, 2^7^^- -fyj^-l (g£?iJ#-5§- 
: 7) (K?U#-§- : S) *l^tP CR£fT&ofc 0 PCR 

5 fCtiP y r o b e s t DNA polymerase (Sfgag) £fflV\ (D 
9 8t- l^i, ©9 8t- 10#, 5 5t- 3 0^ 72 < C-60#£4 
0@O^ ®7 2t- 2#©#£R&&fTfcofc 0 KlSSL WmmtcZe r 

0 Blunt PCR^n-^y^y h (Invitroge ntt) 
Lfc^ot7°7^i; K^^-pCR-B lunt (Invitroge 

10 n*±) tC^ B--V^Lfc 0 Cil^ilTOPl 0 (Invitrogen 
tt) I^Att, 7*7*^ K&#o* P-y^rk a n amy c i n e4r£tfL 

* >'< t ?&=z— Ki"5 c D NAIH^'J (IH?"J#-5§- : 2 ) * 

15 *3r£* W**mGPR4 0 Lfc, *fcJBJNEJfcf*:&*JIMI (E s c 
herichia col i ) TOPI 0/Z e r o Blunt -mGPR 
4 0 Ltc 0 

HWJ3 7-7 M*HA*OGPR4 0Sf3-K-r5cDNA^)^P— = >7* 

20 7 y hftftc DNA (Marathon-Read y TM c DNA ; C 1 
on tech tfc) ZmWlt LT, 2fi©/7^^- 7°7-fv-3 (E?"J# 
9) M^7^?-4 (I2?iJ#-5§-: 10) &/fl^TP CRfcfTfcofc. P 
CRfCti Advantage 2 Polymerase mi x (CI o 
ntech) £Jfll\ ®9 6t - l£\ ©96t- 1 0fj\ 7 2^ • 2#£5 

25 0, ®9 6*C • 1 0U\ 7 Ot • 2#£2 5®<D&* 7 2V, • 5 

SrtTJ&ofc,, KJtS«» *IM**TOPO TA Cloning Kit ( 
Invitroge n*±) ©^^1/0450X7*7^ 5 K^^-pCR2. 

1 TOPO ( I n v i t r o g e n*±) £7 V7*Lfc c iilSr^M J 
Ml 0 9 (SID iciALT, 7 P 7^^ K^O^o-ylramp i c i 1 
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: 4) £#fc 0 roc DNAJ; !3»tai$tl5T5 ZifKJiJ (E3&J#* : 
3) *^1-5«fa^^"«^*r GPR4 0t^U: o £fcUSt&&#£* 
5 fli® (Escherichia col i) JM109/pCR2. 1-rG 
PR4 0B*tt 

(1) tofo&xxfmm 

N I H- 3T 3*5<fcTJ«B 1 0 4 JWJftttAT C C^bJSlA Lfc, 
10 &BJJ&$*M I N - 6 fSXgfc (Jun-ichi Miyazaki et al. Endocrinology, Vol. 127, 
No.l, pl26-132) 15*<0fc<D&tefflLfc. ZH^tMOWm* 1 0%F C S 
tfDMEMJgig (I n v i t r o g e n|±) -ey^ni^/Uzt^ MC/iSSf 

(2) RNA<Dj*tB:fcJ:tf cDNA^fig 

15 t h*5j:tf^^^©«aii»w*3Jt5*5l^*H:fflv^c DNAI1, fc h*5«ktf 
•7!>^0=g-iiai65l50p o 1 yA + RNA (^nyf^l) l/ig^7 
>^i^?^-*/ilV*Ti»lE¥EJ&Lfc. ig&WtHSu p e r S c r i p 
til (GIBCO BRLtt) SHfc/BU mtt<D7v h3-/H:U^ot 
£JS£-S\ ^/-/ujfc^LTTE 10 0MI*tfc, 

20 ?^ro«4^c DNAIi, #MSSrT rypsi n-EDTAWt 
««tfci, RNea sy mini KIT (Q I AGENtt) <D 
•7= a 7;Hl«ottotal RNASrttttimSiLfc a tttUlfcRNA 1 
H git Superscript II (Invitrogentt) (D-?—a. 
T/l/fcftot^y^fflKf ir st strand cDNAMt 

25 x^;-/Ht®LtTE 10m l Mlt 

(3) T a qMa n £/BWc?£* 

jgtA^cDNA (5n g RNAffiS) *3 itfi&IJS*** c D N A (2 5 
n g RNAffiS) KMU mmfcfct*MTa qMa n (jlfff) Un i v e r 
sal PCR Master Mix (T7°7^ K'<W *~>x?- i»Xv?+ /< 
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ytt^tt) > GPR4 OtlilfflTa qMa n ffli) Probe Kit ( 
E*U : 1 1~1 6, T-fyJ K'<^**>*^AXi?+^#*66tt) £fflv\ 

5 Ta qMa n (MM) PCRIt AB I PRISM 7 90 0HT 

ffflLMWTa qMa n (iSi) Universal PCR Ma 
s t e r Mix hVWtv'^fAX^t^V^tt) 

10 J(MB£j$4fe0>£*ttT a qMa nfi?«ftt, 7 9 0 0HT SDSy7b^i 

8©*ffifcE^fcft»*tt» H«fll«^ft*:^tf«ftR*P©cDNA HFf>i- ( 
fc hGPR40) ^fcliP 1 a smi d DNA (v^ GPR40)£ffi 
l^fcl 0 7 =< f-/we 1 lHl0 2 ab 4 -/wel 1 * T<0*Hfc6;fefc*5tt 
15 5C T »^^Lfc„ 

t h#«*li^T < OGPR4 0 mRNA©»$^01 41:, 
*SJiaT-OGPR4 OmRNA«»il 5 fC^-f 0 t hBl^X'it. 

20 HJfe^il5 ^-^/ff^*OGPR4 0£=» — Kt5cDNA©^n-=y 

3) — 9 4 If/VDN A^r^Mt LT> -fyj-?- (E?iJ#-i§- : 19) StfT^ 
-<^-2 (IE?iJ##: 2 0) Sr/fl^-CPCRSrfTfcofc. PCRKfi Pyrobest 
DNA Polymerase (TAKARA) £fflV\ © 9 5 X, • 1 © 9 5^ • 
25 1 0 f}\ 58t • 2 0 «\ 7 2°C • 1#3 0 #£4O|hI<0&, 72t« 7#<DW&E.fo& 

- (iE?IJ##- : 2 1) RXf7 , 7'(-?-2 (IE?iJ#-5§- : 2 2) Srffl^Tnested P 
CR*tT*ofc. i8fijil«B*TOPO TA Cloning Ki 

t (Inyitroge n*±) ©Mfafc^ot^^? K^^-pCR 
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2. 1 TOPO ( I n v i t r o g e n&) iZ? n-^V^Lfco ZtlZlzffi 
1JM109 (SfiiS) izmXLX. -7=7*^ Kfcifo^n-^Sramp i c 
i 1 i nSr^tpLB^M^T-ii^Lf::,, m*<09n—y<Dm£Bffl$:f&Jr 

5 SE?iJfH§-: 18) £#fc e CO c DNAi 9>g#ai£ft57 $ OEM 
#■§•: 17) *£#1-5*rft*l''<4 r «:»onkey G PR 4 0 Lfc. £fc 
»mE*fr4:*J»« (Escherichia col i) JM109/pC 
R2. 1 -monkey G P R 4 0 Lf:: 0 

H!t^6 -r?*>f /-vMI N6lBiaK:*5ft5aSlKJIBKS6©'r>^y 

io ^^^{Sii^ffi 

MI N6ttte»4^E«WMftvMR9 1 5%FCS (Trace Scient 
i f i c L t d.) , 5 5 mM 2 -*/Vt>-? J -/U, 1 0 0 U/m 1 ^ 
= v^y^ s *Jj;r;i0O/ig/ml * h^S/^Sr^tfDMEM (jfc^ 

/l/a-^ % I n v i t r o g e n) £ffl^T:fct# Lfc 9 6 V*/vyu—hiZ. 

15 1 *7^;V%V) 1 0 s i«MIN6aMft, 5%C0 2 «gfcHft$*lfcC0 2 
«*Sl:t3 7 < CT*3B^^Lfc 0 «JfeSrl 0%FCS (Trace Sc i 
entific Ltd.), 5. 5mM ?)V^— 1 0 0 U/m 1 ^<-*>V 
^, $o£XFl 0 0 (i g/ml ^M^h-r^^fc-^tfRPMI 1 6 4 0 (^ 
/pa-^^, Invitrogen) fc££L$ fcfc 2 4 B#|B|j£*Lfc 0 j£ 

20 ifiS:K5IK«t9'l**Ufc«, 1 0%FCS (Trace Scientific 
Ltd.), 1 ImM ^a- 1 0 OU/m 1 ^-v^ ^, *3£tfl 0 0 
/xg/ml * h U-yh-^-YiX^^tpRPMI 1 6 4 0 (^/Va-^^t, I 
nvitr oge-n) -e*RLfci6WIBI»*-^lk»T/^$ ^ (BSA) ft 
(4 : 1, *-/VJt) £»U 5%C0 2 j|S^«**ttfcCO a ###»C 

25 T3 7^9 0^1 (*fcf±6 0#IW) KJ££-frfc. £j£#<7) 9 6 frx/U^ 
-h£l500rpm, 5#fSJ&<fr Lfc&, ig*Jb» £Ih]J|X L7c 0 r<£>*S«± 

tA77^^7) *fflV^5 9^^A/Ty-fe>rjfe (RIA) (CTS'J^Lfeo 
t©»#, /^5f>^(Pa lmi t i c acid) (1116,1117), 
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y — ]) J ls>Wt (y - 1 i n o 1 e n i c acid) (m 1 6 ) , *3 XV* \s 
^y|(oleic acid) m 1 7 ) £0>imfijffilk* 3 0 0 n M~ 1 
0 0 0/iNti)Dx.;fc£#fc % MI N 6 jjflfl&K <t5^f !) 
tfftfrilt. -T*t>h. M«i57 ^ y 7 y / --7M I n 6 Hfiicu 

5 tts^^^y >^^<sii^*5^ffl^i-5^<t^0j^^^ o fc o min 

6*M&fi, HWJ4 (015) •C|E«LT^5ii!5GPR4 OfirWAftKl^tt 

1117 7 5- bM^:^WN>';^K::}ott5GPR4 0©M 

^^7 7F (Site. 8iiifc) £8?r§S, U£jfiLL«, ^^T*»L-C^0^ 

l+$fX*^:^^tt, ^-^-i^^ALfc. &e>^C#>HBSS(c:}gft?U 
$-£T*5^f::lmg/ml n^f-f XI C-7 6 5 7) M 

is o5m i ^=a-wj;^ALfc. mmzm<DmMLfrb®*)Mi>. 37U 

fi^KTS^Mt 9 Lfc. 10ml OHB S S £i^D LT 5 - 6 HI \£<< y T 
jyy'Ltz'&, 1 0ml(DHBSS^mULX2m^y'r^y-7 r Lti o 2 0 
ml«HBSS»U 4 #Fd5ff fiLfc^, ±f»^-TT, Ml 0ml OH 
BSS^^LT2[H]k 0 -<^T^^^Lfc 0 £ib£l OmKDHBSS^J 
20 L^Ht^T^ ^Lfctfc, 2 0ml©HBSS»U 3»Il 

iy-r-M^Lfco S'JOv'-t — WH 1 0%FC S (Trace Scienti 
fic Ltd.), 5. 5mM ^=-7, 1 OOU/m 1 ^~->l) ts£ 
t>*l 0 0 m g/m 1 * h h-r^>^£-gtfRPMI 1 6 4 0 (i/^^i-^ 
25 Invi trogen) ^Atl, M< 

«^*5<tt5±IE-e#lbtlfc7>y^^^^ I s o g e n (-vtfy 
i/—y&) ^Dit^^^XL, -r=3.T/K^Lfc^oT t o t a 1 RN 
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A£WRLfc. mhtltzt o t a 1 RNA1 n g^f>7VW7^-7- i£ 
m^mmt USuperScriptI I &mmm (GIBCO BRLtt 

/-^tt®fC^S7K4 0/x lK:Jg#Lfc. GPR4 0mRNAOMt^ 
5 ftfl Sequence Detection System Prism 7 

700 (ABitt) zm^xftiito ^mmB=F(Dm%t^(otz^(D-fy^^- 

tLX5' -CACAGCTCTCCTTCGCTCTCTAT-3' (IH#I 
#-9-: 2 3), 5' — C AGTTTCGCGTGGGACACT— 3 ' (IS 
?lJ#-§-:2 4) *5<fcOT a qMa n probeHT5' - (Fam) 

10 TCAGCCTTTGCACTAGGCTTTCCATTGAAC- (Tarn 
ra) -3' (IB?lJ##: 2 5) Srfcjfl Lfc. RT-PCRMliTa qM 
an Universal PCR Master Mix (PE Bios 
y s t em sit) 12. 5/i l td, ZtlZ'tll OO/jM^^^-g^O. 
2 2 5 m K 5/iMOTaqMan probetl. 2 5 /: 1 , Joi^ifE 

15 Xfflm^tccDKAfe&*l n lJn*., iiff*-C»SlC«l:S: 2 5 /£ 1 £ Lfc„ 
PCRSf&^SOt: 2#, 9 5t lO^Oi, 9 5t 15S-\ 6 0t 1 

PR4 0^il5^LTVN5^<t^5i|g^tLfc (018) , 

niters *=^>r-ifynffiii7^/WN^ft^*5»t-5GPR4 o^m 

\s&WALtz 0 fcP>^i:Jt)HBS SizmM U *ft$tt^tlmg/ml 
25 3 7yt-f V (V^t, C-926 3) »2 5ml 

Alt M£tt0lUft£>E>9)9ltU ^t^T5 mmE^ggfcfcS £T?jNB 
^<fJofc^, 3 7K:*®WCX2 OftmMb 0 tfdo »-f-ml ©HBSSO 

WfefciML fct^CfcHBSSI^U *ft$*T*3V^l. 7mg/m 
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1 ay^t- 1? X I (v^-v, C-7 6 5 7) 1 5 m 1 &mULX 3 

7X;fr®tp\ZXl Sftfflfet 0 tfc, t+ml(DHBSSO»i^j/f^ 
^£&9j£L*:& s 3#P B mSU ±ft$ri-rfc 0 fctig^toliAtfJHB S 

ftota 1RNA» cDNAMU, Sequence Det 
ection System Prism 7 7 0 0(CiOGPR4 0 mR 

10 NA^Hm*^**7t 0 fc7 v cL^/WSOGPR4 OmRNAOigitigtltttSWTt 
^7^— £ LT5 ' -GCCCGCTTCAGCCTCTCT-3' ( 
iH?ii#-t:26), 5' — G AGG C AG C C C AC GT AG C A— 3 ' ( 
SE JlJ#-i- : 2 7 ) ioitfT a qMa n probei LT 5' -(F am) 
CTGCTTTTTTTCCTGCCCTTGGCC- (T a m r a ) -3' 

15 (EJUS-*: 2 8) fcfgfliLfc. MSt^-CtT^A"^* 

A-CGPR4 0#**5lU-CV^^i:*flfcB*Hfc (Hi 9) . 

%WK% a^^-4*©GPR4 0& = — K1"5 c DNAC^D-=y^ 

/^^^-ttttH I T-T 1 5 cDNASrUli It, y°y^^-l (IS 
20 ?iJ#-§-: 3 1) S.U ? 7°7-Y-7-2 (E?iJ#-§- : 3 2) Srfflwt P CRfcfTfco' 
fc 0 PCRKlte Klentaq DNA Polymerase (^D — ;/ 
f^) 0)9 5X: • 2 5h ©9 8^ • 1 0g\ 63t - 2 0#\ 7 2 

*C- l#£3 5[E]tf>m, 7 2<t- 7^©ff*SJC&SrtT*ofc. igfig 
t5rTOPO TA Cloning Kit (Invitroge ntfc) <D 
25 ^iafc^ot7"7^U'^^-pCR2. 1TOPO (Invitro 
gentt) kz.?u-=.y?\^tz 0 :^IIJM10 9 (Slig) CiAt 
■C, 7°7*^ KWo^.D-^aap i c i 1 i nSr^tpLB^JgJffi+T- 

W^Sra - Kt5 c DNAE?( (E7!l#* : 3 0 ) *#fc e dtf>c 
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DNA«fc<9>i#aS£ft57^/gIE?iJ : 2 9) * 

/^^hams t a rGPR40t^lfc, $.tz. J^ftte»»Sr*J!iai (E 
scherichia c o 1 i) JM1 09/pTA hamstarGP 
R4 0i:^Lt 

t KG PR 4 0©C^fK, Cy s Ala Ala Arg Thr 
Gin Gly Gly Lys Ser Gin Lys (IE#I#^ : 3 3 
;4MB^8cte*£T'frjfcLfc) i B S A i ©a^#S:ffiK L*SJSi Lfc. 1" 
fcfrfc, BSA 20mg^, 0. lMP^ttttflfffi (pH6. 7) 2. Om 
10 ltc:»*¥$-e\ N- (y-^MSF^Db^) t^->=?K (GMBS 
) 2. 8mg*ttfDMSO*jU200/i Ufi^U M"? 3 0 $ -fr 

fee 2mM EDTASr-^tfO. lMy ^IMMfft (pH6. 5)T'¥ML 

* K*0>*A**lfcBSA5mg* 0. 1 m 1 OMzfeM&lttzCM^?^ K 
15 0. 84mg^!l^U 4t^l*£OS£tffc. R&fL Mfc^fcttU 
BWSWlxfc. 8 3I#(0BALB/C«h'!7*K: % ±15, C«^^ 
K— B S Am&fa mo. 0 5 m g /J£«rT h t 1 1> K£T&ig Ltc 0 

©laflUfftteS&jfiLLfc. 
20 MM 11 M#!7^kV-?-^«>y— fef (HRP) aWMfcCHS^?- K<0ffc 
IS! 

±E©C*^^K (EW#*: 3 3) tHRP (»**say^feffl, 

y>tf-^>^4Mm) kitomu m$ft&mfe& (eia) ©«»flct 

Lfe. t4t>*>, HRP 2 3mg£2. 3mlO0. 1M 
25 P H6. 7 GMBS 1. 6mgS:^tfDMF»»0. 23ml 
iJS^U iatJSO^IIIlKflJStfc©*), 2mM EDTASr^tfO. 1M 
•Jl'IMM&tt, pH6. 5V3ffiitZ-&1t'f7 7 J f'y?XG-2 5*7W 
®UfCo Z©i5»CLTf^»Ufc^ W 5 KSO*A$tL*:HRP 2. 3m 
g^CM^f Klmgir^U 4tt*l BfcfcZitti. 0. 
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i m y >memf&. pH6. 5 -cwmtzitit v a v^a c a 5 4 (7 

n^y^^ (IgGl^ Uy^jVftm £0. lmg/m lr^tfO. 1M 
ftlfettffifflu pH9. 6»9 6!)x^^o^U-H:0. lml To 

4t:-e2 4^no*iiLfc. :7V-h&y yflktt*&9*tt* ( 

PBS, pH7. 4) ^fcft\^1t<D%, V*/\'<D$mV>&'k& 1 i$L*&£<1Z#> 
10 2 5%^oy^i«-^ (Wftl?L3g*t$il) *5«fct*0. 05% NaN 3 £^£fPB 
S, pH7. 2£0. 3mlfo^U 4 < CT*^< t 2 4 ^IlLfc. 

y77-EC [0. 2%BSA, 0. 4M NaCl, 0. 4%^n-/^3i— 
0. 05% CHAPS [3- C (37 5 K^n t°/U) ^^^77^= 
15 ^ /nAy^/^y|] , 2mM EDTAioi^O. 0 5% NaN,^ 
tfO. 02M WW&W&s PH7. 0] X*$>$lL1f?>?XtfitilLfii0. 14 

m i **p*.4t:-ci etifmRfcZtto ^tv- b£PBs, p h7. 

4-CjfefrLfctf)^, [1%BSA, 0. 4M NaCK ioW 

2mM EDTA£"at>0. 02M ]) ^Wt&ffii&. PH7. 0] T1000 

20 ffiFfctfft Lfc±iE«0!)-Cf£$! LfcHR P««C«8^^f - K 0 . lml SrjJDx. 
4t-ClflSJSS*fc. ^U-h^PBS, pH7. 4-C5fe#Lfc© 

*>, @tB±tf>S£fitiSf£&TMB^>r* p ^x/iz/N'-^i/^-fSf^rA 
(K I RKEGAARD&PERRY LAB. 7f3->io B a l&!J|l^) 0. 
lml *A0*JSfflT?2 0^WS^$-fr5r t^J: OillSLfc. £j££lMy V 

25 &0. 1 m 1 Sr*P^.ff±$*fc©*), 4 5 0nm©M (Abs. 4 5 0) 
h y — y- (MTP-12 0, 3Ptttt!*fcttMu ltiskan 
Ascent, Labsys temsttl) -C$J£Lfc 0 MLt^^it 
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0. 08-0. 1 m g OC^/f K- B S A^Ml^S^tS C i: IC i ►) 

5 -7|SaP3-X63. Ag 8. Ul (P3U1) fcffl^fc {UWY • h f 
-y^^'^O- 9 o/<<{ #a ~y— • 7^ K • A / d x 81, 1 (1 
9 7 8) ] 0 Mgtefi, J^jfe C^-T^-r— > 2 5 6, 4 9 5 (1 9 7 5)] 

itJK&eoscu 4 5%/ify^^u^ • i/y ^-^ (p 

EG) 6 00 0 (=5/*?^ Mfcfi!) £0. 3ml*D^L, 3 7tMtT'7 
^HfibTSIl^^^ofco Sl!£»flSK&>McMEM£»U ^tfl 5 
m 1 ©MEM^tf:|7 500^1 5#P^frLT±?f£l&*L;fc 0 ;OiSl 

15 1 0 %4«&jfi?if £^Tf 5G IT>r^!7A dd%MH) (G I 

T-10%FCS) CP3Ul^im 1 US !) 2 X 1 0 5 {®fCl&5 £ 5 fciM! t 
, 9 6^^^^ (!) >^n*±i2i) (Cl^x/VO. lmlfol92 
^x;H:i«Lf: e ttftft, 3 7^5 %««^>f l/*^-*-* 

T'^L^o 2 4^HAT (t /tf^V^ 1 X 1 0" 4 M X 7 5/7°x!) 

20 ^4X10-'M, fv^l. 6 X 1 0 _3 M) &-£A/f£G I T- 1 0%FCS 
(HATigi*) & 1 £ */HS !J 0 . 1 m 1 ^td«t «J , HA 

T8*U3*£0iteLfco HATS$y&£fi, 8H&K:IBiK&0. 
lmlfttfcjbi. 0. lml©HAT««jS:Sy)0-f5^-fc^J:9jasKt, fcffl 

ns»^& 9 g s \z.±m t ^. 

0 7m l fcJ:^y77-EC0. 0 7ml ^X.4tt* 1 
/<y77-Ct'l 0 0 O^iZ^LtzHRPm^tAm^^^ K0. lm 
1«T#«»CJIH<^K0. 0 0 2mMO#«ETfc5VM4^#&TMt?7l* 
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fct£^Hffi±©»*f§tt&W£Ufc. 1 6 8 * 5>1**W 

Xffiftl 14 * / * P ~*vHft#<D*»» 

10 iLt BP*>. /M'T'y hWl^2 5ml^i(D^ili (3. 5M 
NaCl, 0. 0 5% NaN 3 «r£t?l. 5M /y^, pH9. 0) 

A-T#n-* (Rep 1 i genttl!) *7^|CiU «r£6ifc*:iS»K« 
fflf (0. 0 5% NaN 3 £^tfO. 1M pH3. 0) Tit 

15 ttiLfc. JgffiffcttPBS. pH7. 4M*fLT4'C, 2 BUBS*? Lfc 0. 
2 2^mC7>f^- Uy#7tfc»{) 9 llli L,4tfc5 VHi- 8 0 

? b — ^/wftfrofflfi 

D^y^flc (IgGl^ i3y^M±U) £0. lmg/ml^tfO. 1M 
£&tt?lf%* PH9. 6»9 6!)i/W^^n7*U-M:0. lml fo 
^SL, 4 e CT-2 4B#Mtt11Lfc 0 ^U-hSr9^i^»^SI^7K ( 

25 PBS, pH7. 4) T'ftfrLfcO^ $ *t\s<D$m<Ofe&mL*&Z<tl$> 
2 5%y*V?*-X mW%M&M) &£Tf0. 0 5% NaN s $r£tfPB 
S, pH7. 2£0. 3mlfo^ttU 4 C CT">^< 1 2 4 B#fl»TOI Lfc e 

77-EC [0. 2% BSA, 0. 4M NaCl, 0. 4%7'o5'^x 
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0. 0 5% CHAPS (3- ( (^7> Kt'd tf/P) ^f/V7y* 
-;*-) ^p/<y^^>»] , 2mM EDT ASJitfO. 0 5% NaN 3 £ 
-^tfO. 0 2M y^«g»«E, pH7. 0] X'ftftLtiWZffllLffiO. 1 
4m 1 »Xi4 < CT*l 6B#P,S1£fS£-£fc 0 ^/k- K$:PBS, pH7. 

5 4X'Vcftl,tz<Dlb, ^y7 7 -C [1% BSA, 0. 4M NaCl, *3«fc 
tf2mM EDTA£^tf0. 02 MUV^W, PH7. 0] flOO 

om^^Ltz±ummmx^MLtiHRpm^c^^ ko. imi 

i4'Cfl H£j££it7c: 0 &(C, ^TV-hSrPBS, P H7. 4X'5fe)fLfc 
W*>, @ffi±^^tt?:TMB-7^^ p ^lfv/7r 
10 A (K I RKEGAARD&PERRY LAB. 7^p->^p b d ^I9^^) 0. 

imi ztoz.mm.X'2oftr%fcfc£itzzbiz£<omfeLti 0 &j&*imv >- 

^0. lml^MfJh$tfc^ 4 5 0nra«g (Abs. 4 5 0) 
^yu- h V—y— (MTP- 1 2 O, ^nttt^fdiMu ltiskan 
Ascent, Labsystems &JK) Xfflfe tfc 0 tfc £f-=¥HEE 

H»l 6 «f^^/^>!7ASg^t:^ft^t Ltz*\s±7f-\Ztt-fZ>T 
20 GPR4 OKtt-f -5T=^;* h*5j;t/T^^^^ h<D^^fT9fcftO^ 

mnmixftm^tct hGPR4 ^-^m^x^^^afD^mx 

^MLfcfc HGPR4 0*?mZ-£tiCHO'Mm& (CHO-hGPR4 0 
25 No. 10 4) $t3x10W100a 1 ©Mi^t^J: 9l-lrf?L, B 
lack walled 96— well plate (Costa r) (CI 

•xhtz*) ioo * l-fo^am, co 2 mmmcx-%ti$muz. ms^M/^ 

£A$tg<^W£F L I PR (Mo lecular Device) SrfflV^ 
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F 1 u o-3AM (DO J I N) 5 0 u g £ 2 1 u 1 DMSO (DOJ 
I N) fc&APU &h\Z.m&(D2 0%7>Vu^& (Mo 1 e c u 1 a r P r 
obes) $r*D;i8WM*, 1 0 5 /x 1 W^^Jfilft^^ Lfc 1 0 . 6ml?) 
7^^y77- [HBSS (Invi trogen) C 1M HEPE 
5 S (pH7. 4) (DOJIN) 5r20ml^)DL > (Sigra 
a)710mg£lN NaOH 5m 1 KlJgft&S bfc±f2«>HB S S/H 
EPES^5xnl ^tg^LMl Om 1 ^^BLiStS. ] KflOX., 
tMM^l^Lfc 0 *WJiayu-h©«tt!S:l»#, SC*>t«3tfe*«tt«: 
lTCfcfc*) l 00/i l-fo#a& % C0 2 J3*3Sfc-Cli$ITO«U M(cibt 

(Sf&B#0^g-C3^M) i/lz-HC^U ^(CFLIPRII 
±yhLfz B Sl±<Dm^m^mLtz^ FL I PRKXy<^^^ym^M(D 

20 M£^^fcfflMftiJ:!)> EC 50 «[Sr»aixfca 

HJSflli 7 JMWK»ttK:J:5hGPR4 0fl5ICHOlBIJSWMAP^- 

&%WlXftMLfzt HGPR4 0|SS^*-£ffl^TB#^fc©#ftT• 
fls«Lfcfc HGPR4 0 3831CHO*M& (CHO-hGPR4 0 NO. 10 
25 4) tfcfiCHO-mo c k^3x 1 0 5 /w e 1 1 ^i/^U 
-M^S^T, ittJMKft&ttilil (WtMEMaigillO. 5%tf>3§#r?v' 

^, 1 0 A£MO#MJteK*Sa!JDL7to l o^y^^^-i/ayLfco*,, 
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ty^y77- (TEFCOlt) X'ftim&mM -ttfcBLSDS-PAGE 
Ctot^ticfc, l:©iPhosphoPlus p 4 4/4 2 MA 
P kinase (Th r 202/Ty r 2 04) Antibody Ki 
t (Cell Signaling Technology, Inc) SrfflV' 1 

5 tzt^xty^v yyzn-itzo m 2 0 ic^-ra 0 % t hg 

PR40MCH 0*MST?<&^ JjgJfci^O&KMA P tf © U 

H*(S#|18 ^^GPR4 0tf>Eyj£1#JM*>ft s i RNA^UMci^?* 
GPR4 0-GFP»£*W*ft©$63l#WH 

10 Btt^fcO^ifcfcTfERLfcx 7^GPR4 0 iGFPtf>||l!-&*:"N 0 ^fC 
MCHOMiS: 3x10 Vw el 1HT96 ^^tVfV— Y\Z.^X 1 B 
ig*Lfc 0 HVJ Envelope VECTOR KIT GenomO 
NE™ (*mmm £/SV^T, E l b a s i r (Nature 41 

1 (6836), 494-498 (2001)) l:^otf^S!Lfci* Olfi^J 

15 <Ds i RNA (Dharmacontfc) (2. 86pmo 1/0. 5/zl $>5 
^(38. 57pmol/l. 5»\<omm &*M&K:a|A&$ fcfc 1 BJg*L 
fc 0 v^GPR4 O-GFPWlSM^aifi^Tt^-t-iiU^^^A 
^Ayry-fe>TlCTfTofe 0 i§*±ft?r^TTHB S S Wyt'hP^y) (C 
0. 0 1°WWftK (ftftttX) -C5#IW@£U 2% 

20 BSA^tfPBS ($ff$) l:t/D 5/dr^>/tfCo 5 0 OfffsffiriRUtSiG 
FPt;^o-tA**3E6 (-yaK^S?-^) 2 «?M>f ^ 

^a"*— S/a^Lfcfc, ifefrL5 0 OfttffcLfcHRPWKifcffi^?* I gG 
fct# (ICN) SrjKlDU IS-C2W^a'<-v'3yifc, ftfrft, T 
MBW^n^x^/^i/y- fefgJC (7t3i/) 3 0^ 

25 y*t a m&*WfillLX&&5J&*&lk£-&, 4 5 0nmt« 
£&«IJ£Lfco m 2 1 <0 . -7^^GPR4 0-GFP|gm 

CHOSMSfcatU v-?^GPR4 0#I^ s i RNAt'fc5m4 0 i 1 0 
3 (-t>xmi*mm%- : 3 4, T^*^*f±E?lJ#*: 35) , m40 

i 256 te^^mmfrm* 3 6, T^-t^xmitmrn-* 37) * 
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kfrtbm40 i 1 0 3, m4 0 i 2 5 6^^XGPR40M^W 
SJ$*5iiWofc. m4 0 i 1 0 3:Jo£tfm4 0 i 2 5 6©i£?iJ£ia2 
2 

k hGPR4 0^^^^TO/3^HaT*^^^m^ii:^fc*^^^^-r> 
*U Vll^n^e- *-KT»!tK, poly (A) +tttiaisy-t/l'Z'£ttZ hG 
PR 4 0«e-?«ri»AUfcDNA»f>T-*f^Ktfc. 
10 v^^y/AHPCR^ioOB-sy/Ufc^W^Dyil^n 
(Ml u I -S a 1 iHrJt : 6 7 3 b p) OTifc l*J C < k h^/ 
Ai>P>PCR{:J:ot^t3-^Lfc> W^KyHpoly (A) +tt 
*D^^/KZ>TJt*"e^tfk HGPR4 OJtfc* (S a 1 I - S p e I ft Jt : 

2 2 5 6 bp) BrtffcffAU v>)^^ !j yiiyn^-;?-©WTl:t 
15 hGPR4 0fefc=f-*?m-tZ>%8L=L~y bZftMLtz. Z<D£i\ZLXmt> 

tltzl&L^y h*M 1 u K Spel ©-BJKKfcfcJ: 0 2 9 2 8 b pfttf-fc 
§]*)fflU C57BL/6 J ^**(&£flWPIw^-<* >^x*$/ 3 
DNAiitHfc. 

H2£0!|2O ^^GPR 4 03t^£O^D-=^i/ 
20 ^?*GPR40 ORF*£tHB#&iiffl^tS:^>f^- (Efll#*: 

3 8, IH?iJ#-§- : 3 9) Zfti^XP CRiZkoX-?"} X 1 2 9 S v J BAC^ 
/ Ay^fzfy V- (I n v i t r o g e n*±) <A*^ ]) - = ^SrfirV\ 3 8 

8 4 3D--^^^o/c^OJ43t^3o0^v J x^y^D-^^, ±IBOia 
25 ?iJ#-§-: 3 8*3«t^E^J#-t : 3 9 \Z X 5 P CR^bllfcDNAijt (1. 
6kbp) ^7 p o-^^L-C='D--W^!J^-r-lf-->3 l^*f?V\ *^#J 

rO^P->iS««Fi"5BAC DNAOTa^WUci, GPR4 
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LxmmmmimzttmLti 023) . 

5 pGT-N-28 ( New England Bio 1 abstt) ICGPR 

4 oae^ o 5 ' ±mm<oT-j* t Lxmmm 2 0 x'&btitc 1 1 1 5 1 b P 

BamHI BrJi\ 3' rUM<OT-J^t U34 58bp Eel 1361 I 
(Sac I) ilt^AU i£VT4~?-teV9i/s ^-H-\z.*-*-*4*s^ 

10 fe?jt£^£ifo-7?*GPR4 om& s f-*-#y?4>y'<lr*-p. 

GT-GPR4 Ofclf^Lfc (i2 3) . dft^JSffiDH 5 a (w#A LT, 
M&fc&fct LX*mm (Escherichia coli) DH5a/p 
GT — GPR4 0 3r#fc 0 

15 #%0yn?ffcHLfcfc hGPR4 oisa^^— tfflv^-ce#^epo*fet? 

fERLfcfc HGPR4 0£3gm£*fcCHOJNllil&#c (CHO-hGPR4 0 
No. 10 4) Ji^KlSi^M^Pg?) 1 0% StffWJfclflfif (Invi tr 
o g e n) Sr-^tfMEMoftJft (Invitrogen) £fflV*TJ£* Lfc. 
ig**BIJl$te, PBS (Invitrogen) ^R^X V yxLlt&s 0. 0 
20 5% h V y» • EDTAgi (I n v i t r o g e n) frffl^TMtfU 

a^tftf^mrigiRtfc. #bftfc«<z>&&aij£u mi o o M 1 fcfco 3 

x 1 0 A m<Dm!&tf<a%.inZ>£oiZ%;%ll„ B 1 a c k walled 96- 
w e 1 1 plate (Costar) Kl "Khtc UOO/il 1*o#&gL 

c o 2 »««^ -c-sfejg?* Lfc 0 -hiscHo mtm \z.^mm.^y^)v % mu l , 

25 :<OW»yW>^l|Cf|^FL I PR (Mo 1 e c u la r D 
e v i c e) SrJB^TiMfeLfc. FL I P R^THBJiSrt^yU->^^i@ 1 g(7)^ft 
fcfcfc* «T©i^f^teLf:. £1\ »i&fc*3tfe*F 1 uo3 
— AM (DO J IN) fca&flO-fSifc*, *>-5VH4FL I ?RT y±4 
mzm*Vcft1-Ztz#><DT y±4 Ajx7T — Srf^fifebfco HBSS (Inv 
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itrogen) lOOOmlClM HEPES (pH7. 4) (DOJI 
N) 2 0ml *MZ.1tmm (WT, HBSS/HEPES^) \Z S 7*n^ 
•>K (Sigma) 710mg£lN NaOH 5m 1 Cgft^^CHB 
S S/HEPESg$5ml £J0;t2l£ Lfc*g?g 1 0ml %mML, ^<Dmm 
5 £T y±s<s<y77-b Ltc 0 &C1F 1 u o 3-AM 50^gSr21/] 1 
DMSO (DO J IN) l£*£ft?U Zb\Z.%m<D2 0%Zf/Va^ (Mo 1 e 
cular Probes) *tto7L&£'&. 105/d (O^^Jflff ZfaM L 
f:10. 6m 1 <£T;y-lr-(V<2/7 7-t^D;L, 3bfcfe^&£i§®! Lfc 0 i£g 
CHO^t*Oitife£l&2\ tt^>^)tfe^^$rl5tfc^:l5 lOOjz 1 i* o 
10 C0 2 #il#»CTll*niI«FilU »JSK:*#fe*&fl!t0 

ft«>ttiaf4±ieoTyfe'r^y7T-«:ffiV>-ra^Lfc«x FL I PRtty 
HLfCo CHOll^»ca^r5Wlf-^/l'ttTy-fe>f/<j/7r--* 
fflWTllL I^BflCFL I PRKty h Lfc„ J^±^BU^fi^lS F 

15 fee ^O^m> (±) 14, 1 5-vW Ko^-5Z, 8Z, HZ-i 
^n-iM.!)^^®? ( (±) 14, 1 5-d i hy d r oxy-5Z, 8Z, 1 
1Z— eicosatrienoic acid, 14, 1 5-DHT) , 
(±) 5 (6) ~^7$*is-8 Z. 1 1 Z, 1 4Z-x^nf h JJai^ife ( (±) 
5 (6) — epoxy — 8Z, 11Z, 14Z— eicosatrienoi 

20 c a c i d, 5, 6-EET) % (±) 8 (9) -i^->-5Z, 1 1 
Z, 1 4Z-i^3fM)xy» ((±) 8(9)-epoxy-5Z, 11 
Z, 14Z — eicosatrienoic acid, 8, 9-EET) , 
(±) 1 1 (1 2) -^#*v'-5 Z, 8Z, 14Z-i^3fhyxy|f((±) 
11 (12)— epoxy— 5Z, 8Z, 14Z— eicosatrieno 

25 ic acid, 11, 12-EET) , (±) 14.(15) -icjff^- 
5 Z, 8 Z, 11 Z-^^n-^ MJ J^Ut ( (±) 14 (15) -epoxy 
— 5 Z , 8 Z , 11Z— eicosatrienoic acid, 14, 
15-EET) £ 1 0~ 5 M- 1 0- 6 MAP^fei: tK, GPR4 05fMfS 
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ftfrvito n y h P-yKDM^^ ^-©^^riALfcCHOlffiM (Mock&B 
t&m X'\t. :Oi5rai^^^of; t ?fotGPR4 0(l Z.tLb 
<D{k&&\Zt 3 &fe-tZ Z. t tfPffl Ltz B 

mfo&\2 3 in situWT'y y^H— Vft(Cj:5GPR40niRNAWislet^io(t 
5 5«m^*©«W 

Wi s t a ryy hSrSISU K*+r»IMlP»«r»*LfcOt>fi»j6»e) 
lmg/ml 7 Vi—V/H B S S £)&aK&A Lfc 0 a 7 #1—0(0 

10 «fc<#ifc£-£*:W*» 3-4^<0»«m:9 isle t £^fc*&®£i£Jg$-B\ 

^T-Ci s 1 e t^^^7y/lfc. £LhO «fc 5 LX&MLtz i s 1 e t 
£0 • C • T n y KfWiil: J; 9 iig -8 0m#lfc, 
GPR407yfty7, ir^^7 e D-y^WT^&-CMLfc 0 *1\ 
15 ^^U'^^-pCRI I TOPO Wy^hni?iy|t) icgflc^ 
(D^mX'yy FSGPR4 0 cDNA£*?ALfc 0 rcDcDNASr, M13/ 
U > fc* h p v^Vfr) -Advantage GC2/f!J^7- if 
(^n^ry^ft) fcE^fcPCRKTflMB-iWWfcU ^/-/I'M&K 
i«9ifSMLfc 0 :©cDNAi^, D I G RNA Labelling K 
20 IT (SP6/T7) (o y^att) fCT S P 61>L< fiT 7\Z.£Z> i n v 
itro transcriptio n£rfT<^ (4 0/x 1 ^^r— /U) , 
ftfcD I G5^!/#^n- -7°$:&blC4 OmM NaHC0 3 , 6 0mMNa 
2 C0 3 pHlO. 2\Z& V) 4 0 0 b p\Z7WJM7kftmLtc'&x.fi /-/u 

ttmzzvmuLit. ttRt/trB-^ii^sttsiTki 00^1 tc»#ufc. 

25 cDNA^A^lpJ^b, SP6t^«t O^dt^ilfcD I G7^</uy ^T-p— y 
#7>fty7^n-y, T7fC«fc?)±J5fc£*Lrt:D IG7^y^7°n-^ 

in sit uW^y y'-r if— >3>}c limit i s 1 e t Ofrj^M9)/t 

&tiz%Lit 0 t-rm^Litmmi s 1 e t^y-r**** fcm3o 5 0 c 
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it^4%^7/t^AT^rt K&^tfPBSKlTl 0#|BJBJ£Lfc8L PBS 
^■C«t<asV\ 0. 2 5%&;Jcftife£r£trO. lMh!)x^y-/i,7$y (p 
H 8. 0) iCiS&g (M< 10^) KTT-fc^vWfcfcfTofco Hybr 
5 i d i z a t i o nKJ&(Cfj: N hybridization buffer ( 
5 0%*/^7$ K, lOraM Tris-HCl pH7. 5, lXDen 
hardt' s solution, 2 00/ig/ml t RNA, 10%7 
^^h^^eSt^. 6 0 0mM NaCl, 0. 25% SDS, ImM ED 
TA) •CTVf-tr^T/n— y^LOi-fe^*:/*— 7£l 0 0 OffiMCJjfrJRU 

10 8 St^l 0^«tttfc«, 8Jtffcin;l5 Otrei 2B#H£UrEJfc£tffc. §1 
#N**«Klh ybridization Lfc^P-T^ftfrl-Sfci?) 
WTO^^tTofCo 1) 2XSSC(SSC;lXSSC=150mM N 
aCl, 15mM^x^tMI-)^, pH7. 0) /5 0%*^7 5K& 
31 (60t - 30^ 10) , 2) 2XSSCM (60t - 15^ 10) / 

15 3) 0. 1 x S SCM1 (6 0<C • 1 5ft 20) . #±0HkffrfrfTofc!t, 
D I G7^</^P-^Srttttl-r5fc*ro*Sfilt^*fTofc 0 £1\ D I G 
-1 (lOOmM Tris-HCl pH 7. 5,150 mM NaCl, 
0. 1% Tween2 0) »lfct, 1. 5% Blocking r 
e a g e n t (p y v^tt) £"£tfD I G- 1 fciSA&S (3 7"C • 1 B#M) 

20 lCT##aKJfc<&^n y*c>?*ft)<\ a n t i -D I G fab-frag 
ment antibody conjugated with alkal 
ine phosphatase (p -y*s =>.#.) £-£tfD I G- 1 (1:10 
0 0) *£aT?l#raRj££#fc. D I G- 1 V+ft$cftLtz&. DIG- 3 
(lOOmM Tris-HCl pH 9. 5, 1 0 0 mM NaCl, 5 

25 OmM MgCl 2 ) Ti^L, 0. 18mg/ml 5-bromo-4- 
chloro-3-indolyl-phosphate (BCIP) Sr^tf 
^f;U*yUA7 5 h\ &&Xf 0. 34mg/ml 4-nitroblu 
e tetrazolium(NBT) £r£tf 7 0%^fM/VA7; h\ 
*5<fctf p olyvinylalcholSr, DIG- 3 10ml Klot-tft 
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^ftO. 35mK 0. 45ml, 3%jDtfc»<tot, ^ifi^T^feS 

5 t^y^y yjfctt (H-8 6 : S a n t a Cruz, 1/2 0 0) 

tWK^^^^y^o— ^/Utt* (K79bB10:SI GMA, 1/8 0 
0 0) £-g"tf0. 5%B S A/PB Sfl 2Wy^a-«- h Lfc 0 PBS 
IsfcW&s 10 jig /ml Alexa488 — conjugated go 
at a n t i — m ouse IgG (Molecular Probe stt 
10 ) 5o£.X$ 1 0 At g/m 1 Alexa 594 — conjugated go 
at anti— rabbit. IgG (Molecular Probe |± 
) fc-atfO. 5%BSA/PBSfcMT?2l$IWK£$-li-fc. PBStW, 

9o%^y-fen-/w*^tfPBs-c*rAu &£xm%mwitv 

15 GPR4 0 7yfty^/n-^ia() x i s 1 e t C*5V>THH4*>^ 

^^*u$nfc. m&'sf-rMii s 1 e t^tiRftSixfc. cn<b<agt 
m&vi*. m%HDm i s 1 e t«jaaj<ottjat^u*=fv*jiHH4*>^/K 

20 •fe^ro— ^iSi/^/wt>f ^*y ^ • ?/i'jj=f s s<Dft&m&i'y'rfr 
ztt&rzt. gpr4 ow~>i/-t-/wi-r^^y 

i//^^^^MllST*fi^ y 7^G P R 4 0 o-y/t/HiSi^n^ 
^ofc„ &.±<Dm%frb. isle t {C*5I^TGPR4 0 mR N Afi j3 jSHHStC 

25 HJiS^J 2 4 m®&mMZ£ SM I N 6 »t'©MA P *-7— tfSHSMfc 

*&ifttt4. 5g/lW^3-7^tfDulbecco' s Mo d i f 
ied Eagle Medium (DMEM^yt'Fo^tt) C15% 
$ -yfelftliSLffi (Th e r mo T r a c e|±) , 5. 5/tM 
?/—/U{s(y\fhu?yti:), 2 0mM HE PES pH7. 3, 100 
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U/ml^=5/!J > s 10 0 ix g/m 1 * h V~f *sV Ltzk<D& 
ffiV\fc. ^^liHaiSttMI N6*fflJ}&£2 x l 0 5 /we 1 lWgStl 2 

St;«Hll*X*LT3«FnB««a, 2 2mM;?Vw=<-;*£"£ifKRBH 
5 1 ^/M ^dr*^- >3 VSrfTofCo #«J)£Jifi&te 1 0MM©Ht 

KRBH (2 2mM^-^) C^^tTM I N e&JJStCgSADU 2. 5# 
R8 (fc3^fi5#F3) -T^^^.^-v'a^b^o MAPKPIfi (PD9 8 0 
5 9) It 5 0 nM(Dm^X'-f^^y^^~"yay • >a>tf)^ 
CKRBHtiJlDLfc, t^/<5/77- (TEFCOtt) T1i»J&£^$ • 
10 ttffit, SDS-PAGElCi^lU PhosphoPlus p44/ 

4 2 MAP kinase (Thr20 2/Ty r 2 04) Antibod 
y Kit (Cell Signaling Technology, Inc) 

GPR4 O^CHOlfllflSSrfliV^cFL I PR7^t*7^ hfi&tt^^" 
15 (U->2, 3, 4) &mtlLtctZ<D*MAP*i— V<DV >® 

it^£^x*£tiz%m*ys<? , g<DmmkJ)mz.z>z tfc, pd9 8o 

5 9Sr^Pi-5-i:-eMAPK^S^bfi{5^«]^f>^6r btfftti^tz, G 

PR 4 03g9lCHOjfflfl&|iHi(;:7=*=;* hStt^1-|I^T-MI N 6 |C*J^ 

20 §RtcfiGPR4 0^M-£LTV^;i ^ixfco 

H&tfiJ 2 5 <fc SM I N 6 frb<D4 is* V ^WRM 

77^^"^iLfcv>)^ig|3«ttMIN6^, 2. 5 mMOEDT 
A £<£tr PBS Zm^Xittf 9 6 ? h l£}t^T 2 0 F^ig# 

Lfc 0 i§i&«H]!iS^J 2 4 b®£4. 5 g/l <£;7>=i-*£-£tf D u lbec 

25 c o ' s Modified Eagle Medium (DMEM> -< ^ f 
ho^Wi) {CI 5%"7^Mjfl?f (Th e rmoT r a c e|±) , 5. 5 m 
M 2-^/^7'^^;-/l' Wyt'hoy>&) > 20mM HEPES 
pH7. 3, 10 0U/ml'<=v'yy i lOO/ig/mUhuyh^-/ 
y^mQLtzhO^m^tio M£&^bfcK rebs -Ringer bi 
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carbonate buffer (KR BH, 1 1 6 mM NaCl, 4. 
7mM KC 1 , 1. 2mM KH 2 P0 4 , 1. 2 mM MgS0 4 , 2. 5m 
M CaCl 2 , 25mM NaHC0 3> 2 4 mM HEPES pH7. 3) 
-e2 0i**Lfc^ 3 7t5%CO 2 ^#T-C3 0^Fi1/K>^a^->3y 
5 Lfco ±!EOKRBHK2 2 mM//^ -7 ^SJD L 7 7 7 ~T'^ • H 

MLtcmmm*. /wy^^-i/ 3 yi©w;aiu 3 7 < t5%co 2 

ff'pO-i'^y ^-aiftrfJISO^ V*y W AyTyt^f^j/ h {T^is-fJ* 

7t/^'>ti±) -csa^Lfco m 2 5 9 , gpr4om 

Sr*LfcHBJWK-CiS)5» (oleic acid), y/-/Hft (1 

inoleic acid) , a-!) / l^Hi (a— linolenic a 
c i d) , y- !) J Isy&t (y-linolenic acid), 77 + K 
y|(arachidonic acid), DH A\Z X 9 GMftJ V V 

is ftm-kg-femmftbtitc gpr4 oct^ hett^s^y 

y — /MSi/ ^vU (methyl 1 inolate=l inoleic me 
t h y 1 ) *?m& (Butyric acid) fi^Sft-f V ^#$±# 
e*fe«r*$**»ofc. GPR407^7 h V i^»»±#Stt3P 

minsgi-r a;: g p r 4 o issiJKiia s^f y y^±#f^ffl© 

6 GPR4 Ofc^Lfe'Tf^y l'#»±#iStt©* r ^=-.Xft#tt 

Wttfc. /BJfi»a&fiDI^OKRBH^SS!lDi-5^ = --^»«SrO, 5. 5, 
11, 2 2mM(I^i«Lt^ 0 2 6fC7jvtiI9, ^i^f^Ifc (o 1 
25 eic acid),!) / — (1 inoleic ac id) fd J; 5 ^ V 
* V lsftW±.%-m&ti 1 1 mMy±©ili//^-7M^TT'ilT'$)5 ^ 
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mmm2 7 s i rna^am in 6^»ts, j»»wcj:«-f^y>»» 

HJ65011 8fd*3^TGPR4 0#M#J s i RNAt'fc5m4 0il03iW 

^gpr4 o©«5i*w*tj:«uiiy$-e:sciijsas»"Cfc5. mmmi 8<d 

5 #&{c2^5tHV J Envelope VECTOR KIT G e n o m 
ONE^^Tm4 0 i 1 0 3£^A£itfcMI N 6 fcBJ&lC&tt^'f ^ V is 

y y^lWHtCoV^i^fcfe*, H 2 7 \Z^tm 9 , m4 0 i 103^ 
AM I N 6 "Cli y / — /HR (1 inoleic acid) , v^^S 
10 (v-linolenic a c i d ) \Z X %>4V* ]} ySMfcilKHfetftt* 
bivfc<#ofc e — 7>-yA|H?"Js i RNAt?$)5S c r amb 1 e I 
I duplex s i RNASr^AtfcMI N6"Cf4±IEJ!iWKlcj;S>rv 
x»>#m±&fe&&&W£tiX^ZZk&7F£1ri1t e zvmMfrb, gpr 

15 ZbtfftMZtitZo 

8 i§ffW£|W ister 7'^ (Charles River Japa 

20 ^Oi3j:-t 1 0 0 OfiOlWi^yy/WN^ft&KRBH (2. 8mM Gl 
u c o s e) "C2 01fc*U ^^^^3 7tV 3 0#M, 5 %C 0 2 #^TT7° 
U^T a 3 ^Lfeo ±?f^Tlf^KRBH (2. 8mM G 

lucose) CI 4 0i/mL©^T*^- fc!R»U 9 6 ft TV— Hi 1 

oom L-fo^aLfc e &mmffimi->y/w v y-^m ( 1 inoieic 

25 acid),y — yyU' ( y — Linolenic acid), 

Mb* fvW (methyl linolate) (-^tL^tlft*! 3 0 /z Mt t 
<lt3»M) ^tfKRBH (ftj&16. 5mM Glucose) £100 
mLToJjOx., 3 7°C, 9 0m 5%C0 2 #4Tt'fy=ifa'<-Hfc 0 ± 
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wfe&%&&im £ntz 0 mmm 25-27 -e&t* l it 0 mmwM in6^ 
* h-f iLimm.7 ^y/WN^x^{^*3^T t g p r 4 0 aw is* v yftwizm 

10 I^T, Ca^t^Si^ £e>KCa 2 V^£^l— M-5^T*fc5E 
GTA£0. lmM^Lfc^Oj|gJ»ife»c:«t5>r^^y ^»±#Stt*W 

s<tc 0 m 2 9 iZTfi-rm *> , i§fto/<$/:7T-^f*&«>f>*t5;a-w 

y I£ (oleic acid),!)/' (linoleic acid), 

l^K (v-l i n o 1 e n i c acid) \z£Z>4lsX\) 
15 l#WCa 2 Mt^-0. ImM EGTAtf^'777-tTO 

nam 30 gpr4o^ Lfc-r y y#w\z-&rt%&ffl&mn<o%i%: 

20 i f e d i p i n e) *5 «fctMA P — ■ ^PflS^J (PD9 8 0 5 9) <D&W 
i/a ytm^X. Ni fedipine (10/jM) j£V^2PD9 8 0 5 9 (5 

m 3 o icTjk-rm 9 , a^/<$/77-"ettfB«>?>^s^w^ (o 

25 1 e i c acid),!) /—/UK (linoleic acid) iz£Z>4 
Ztll*mmm2 9T'C a 2+ -f^>^^*tfc|^{C#P>tLfc^t U Jig 

JI»cj: s G P R 4 o fc> t/c-T y y#&±#EH4f;:teC a 2 V 
^•eibSrtiSS^^iifc, Sfc, PD98 05 9^y77-t'tt 
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m%<»'< y7r-t m&nfezktm btitz^t^h. map *-r— wmmt 

HJfi^J 31 GPR40^ Lfc-r i/* y V#$K33tt5 B S Atf)f£# 

^ik^T/l^^ (BSA) ^#ftt^#^0^{CO^-C^ftLfc 0 

10 -^T-ftO. l%BSA^r»L, Jji^^J:5-f ^^±#fSti 
SrfH^fco 3 1 ^-Til 9 . itO/<j/77-tttB»6*i5ti' 

-< (oleic acid), U y — />S& (linoleic acid) 
£ «fc V* y ^#&±#&t£>S\ 0.1% fatty acid-fre 

e b s Atts<v77--?nm$$iffl&iniZo -f^xy y#m±.g-mmtB 

m&mz 2 th, -7 *:fc> Jills' hfc&GPR4 OKn-f SHJ»»©EC 5 
20 EC 50 fi|W^t-ttt K v^*JJ:O ! 7S'hft*GPR4 0m«aL 

4M&i6jfoi* (Invitrogen) £"£tpa -MEMi§ife ( I n v i t r o 
gen) &fl!Vvt«F*Lfc. 
Ty-tr^MBl::* Stf=iV7/U3:^h^*5*-e«*LfciNMaSr» PBS ( 
25 Invitrogen) $;f^T!) 1/7. Ltz&, 0. 0 5%T rypsin- 
EDTA^S (Invi trogen) SrfflV^TSW^U JfrMMffcTEIiKL 
fc 0 # <b ft £$J£U SJfilmLfcfc9 3xl 0 5 fltf>*BJ?&^£;ft, 

5«fc }K*RU Black welled 9 6 - well plate ( 
c o s t e r) Klftfcfc?) 1 OO/zLfoM, C 0,**SteT-|fc** 
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Ltz 0 Z<OX 5tC^LfcCHOiW/iafC#a^f-V7 p /WiSr»U Z<D%i(D 
®LBfojJ/l'i/ r >J*M&<D^W} : &FL I PR (Mo lecular Devic 

e) £/B^T8'j£tfc 0 fl i pRizxmm^^^y<y^m^<DmWi^m^ 

5 % jjfflfi&ldi&ftfeljf F 1 u o 3 -AM (DO J IN) *mvt Z>tz$> . h 

T — Zftf&Ltlo HBSS (Invitrogen) lOOOmLClM H 
EPES (pH 7. 4) (DO J IN) 2 0 mLZMz. tz&l& (WT, HB 
SS/HEPESM) fc, yn^^K (Sigma) 710mg^lN N 

10 a OH SmUcmmn, ^f>CHBSS/HEPESM5mL^t^ 
LMl0mL»U ^<D®m*Ty±'</<y-7T-t Ltz 0 &KF 1 
uo3-AM 50jugSr2lML DMSO (Wako) H^U ^l: 
^fitf> 2 0 %^PXi (Molecular Probes) &M*.tMi'n%k, 
105 n L©Wii^»lfc 1 0. 6mL©7-7t^/<^77-|:M, 

15 ^fe^M^®lLfCo Tyir-r gfBtCB 1 a c k welled 9 6- 
we 1 1 plat e(;lt4fcLf:CHOiW«^t, S^fC^fe 
M^l^fcfcHOO^LfoM, COjWctimL, 

^TSfcfrLfc^ FL I PRKirs/ htfc. i^ifcl^^/WiT y-fef^ 

20 y7T-*m^X%m\^. #*-J&£#3 0, 1 0, 3, 1, 0. 3 M M|:^5J; 
?K#!^U ^CFLIPRCtyhLfc. ^±<^ffi^M?riiL/c^, FL 
I PR{CT#@^^V7°/^M^IiSrt^^^^^M«Sl^M^Ufc 0 
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(ECso, vM) 






t h GPR40 


GPR40 


yyY GPR40 


mst (C2) 








BSSfc (C4) 








(C6) 






>300 


*7*JJ/W® (C8) 


>300 




>300 


^ifc (do) 


4312.2 


>100 


>100 


9 # y >gfc (C12) 


5.711.4 


. 5.611.6 


1313.3 


$ y ^f-y® (C14) 


7.711.4 


6.010.8 


7.310.5 


(C16) 


6.810.5 


4.611.2 


6.610.4 


^77 y >-g£ (C18) 


>300 


>300 


>300 


(C18:1) 


2.010.3 


2.710.5 


3.410.4 


a^-tfi^lfc (C18:t) 


4.710.4 


6.511.5 


' 1111.5 


U y — /wg£ (C18-2) 


1.810.1 


2.910.3 


4.110.5 


y y — /wft^fvi' 








a-V J V^S (C18:3) 


2.010.3 


3.610.3 


4.010.7 


y-y / H'R (C18:3) 


4.611.6 


5.210.6 


5.411.1 


TJ^ysHt (C20:4) 


2.410.6 


5.410.8 


8.010.6 


^af-^^iViS (C20:5) 


2.310.4 


4.910.8 


9.810.6 


Kaf-^^f-i^K (C22:6) 


1.110.3 


1614.7 


1311.7 


5,6-^^^->3i^ = •*>- h y iy» 


7.710.2 


ND 


ND 




6.110.2 


ND 


ND 


11,12-3:3}?^ h y 


1.410.3 • 


NO 


ND 


14,15-^t Ko^i/at^a-^hyxvK 1.1±0.4 


ND 


ND 



nd \tmm&z?*-f. 
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Hi£0iJ3 3 t h*5j:i;v!>7GPR4 0MCHOH))a©cAMPl4l:>ft 

k H*3J:U J -7^^GPR4 OSg^CHOMSr, 1X1 0 5 /we 1 1 (Dfejg 
T* 9 6 -we 11 P 1 a t e t'2 OHWLt Mill 0 0 1 ©A 
5 s s a y Buffer (0. ImM I BMX *J«fctfO. lm 

M Ro-20-1724 (Biomol) Sr^tfDMEM (I n v i t r o 
. gen)) X*2\slVcft'&^ 2/iM»7^3!j ^(Forskolin,fn 
3t«H) ££tf*fctt*££ftV*A s s a y Buffer KlJgtfLfcDHA, 
y /— /UlfcfciVy-y J Is^Wt (ifcUlS I GMA) ^^37^10 
10 #MRfE?Lfc. c AMP Screen (AB I) ©tt*»Cfto-C<i 

atiMu awsrtoc AMP*^aij^tfco 7*^= y^&-£ 

Jtt-Cc AMPM4iSttf4*S**»ofc, 7*/W3!i y#£TT*tt, 

t hGPR4 O^mCHOWc^fCfiilVNc AMPS£JMWJ£tt&*Lfc 

15 ^-7^GPR4 0%&CHOmi&izMLX\*fe&%7F&ti:fritz(.m3 2) 0 
Hffitii3 4 MI N6$rffl^fcFL I PRTj/t^f 

=JrtT*i#^bfc^ "7^1^11)3 ^BflS^M I N6I:, 2. 5 mMOEDT 
A&-£frPBSfcffl^Tfi#bfc8L ««lmL*>fc93xl 0 5 i®tf>JN»^ 
£*l5J: 9 lw%#?U Black welled 96 - we 11 plat 

20 e (c o s t e r) fclKhtiQ 1 0 On LTo#&& % C O 2 *g*3§{£T 2 0 
W*#Lfc. «tfJ*14. 5g/10^3-^^tfDulbecco' s M 
odified Eagle Me d i um (DMEM, >f >f h P^ytt) 
|:i5%^>JI&Mi (ThermoTracett) , 5. 5 u M 2-^/U 
*7*l«x^/-/u(^yifhnyytt) , 2 0mM HEPES pH7. 3, 

25 lOOU/ml^i/yy, 1 0 0 » g/m 1 * h 1^7° r-^>T i^^SrSS&P Lit 
b<D*m^tCo :0<t 9 tllUfcM I N6HSai:#iM (lOjiM) £ 
gsflPU w(75^W^F fc 37J/»'V"7A^O^iij^FL I PR (Mo 1 e c u 1 
a r Device) SrffiV^Tfll^Lfc. FL I P R\ZXMPtfJA'i'9 A$g 
§^XI!i&»J£1-5fc*©:fr8:fi, HJfe^J2 4{C|B«^j£^ofc 0 
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G P R 4 0<D]) jfls KtrfoS y — V / (t-1 inolenic a 

cid) , (linoleic acid), ^l^f (o 1 e 

ic acid), 77^ Y^sffc (arachidonic acid), K 
a^^-tholfc (DHA) 0>S&Jm?, MIN60HWCa 2+ »±#t 
5 5:i #?IB$*Ufc. — *\ GPR40cDU#> K-Cfi*v> y y ^ 
J ^IS^T*«^OJ:5^fSteli^'btu^^oAc (03 3) . 
nMW3 5 GPR4 0t»t57^ h&XXfiT V* dt=.x h<DX?*J- 

(i) &&to#/w!?j*m&&{k&%mt tfcGPR4 otcM^5T=f-^ h 

G P R 4 0 iZ.%t~$~Z> T =f~X h&£XfiT>fi=t-Xh<D&m*ftl1Z$>V>% 

ttmix-tmLtzt HGPR4 omi^t * -*m^x%fr'&&<Djjmx 

15 {fULfck HGPR4 0SrM^fcCHOtt» (CHO-hGPR4 0 

No. 104) £3x10 *m/ 1 0 0 u 1 ©#BJ&;^£tl5 «t 5 L, B 

lack walled 96-well plate (Costar) tl 
%h1t*) 10 0 M 1-fo^ft^, C0 2 JS««tC-C-Sfe«F*Lfc. »ttrt*^> 
[>Ai^fi?rFL IPR (Molecular Device) £/JJ^T 

20 mfeLtc, ;tofc&£lTK:fE«Lfc. 

F 1 u o — 3 AM (DOJIN) 50/igl:21/t 1 DMSO (DO J I 
N) MttRU $P>iC«StS©2 0%^/H3i/ift (Molecular Pro 
bes) fcao*.8HHI, 1 0 5 m 1 ©^l&jSlliLfflfSrSSJDtfcl 0. 6ml©7 
[HBSS (Invitrogen) KIM HEPES ( 

25 pH7. 4) (DOJIN) ^20ml»U /d^>K (S i gma) 
7 10mg£lN NaOH 5 m 1 f>l:±E©HB S S/HE P 

E S 5 m 1 i^iDi^ Lfc^I 10ml Llit 5„ ] \zMXs Ik 

ft&mfemzmMLtz. ma^u-h©*****, E*>t**fe**a*i 
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5 L I PRCty htfc 0 ^±WHU^M^JStfc^, FL I PRCW^y 

(2) FL I PRTyt^om^T^^ hti^t^I* 
15 ir&SJ: (Wako) "CftJRU a i J^B#{c±|2WTs/i?-1'/^5/7 

<D^mx\ ^mnximuct fgpr4 o%$l<<? f-zm^xs&teto 

(Djj&XfrMLtzt FGPR4 0^M^tfcCHO» (CHO-hGP 
R40 No. 104) . khk7^^Hl^M^^-^^ti 

(CHO-H1) , *5j;tfMo c k WCHOM£M£#-f 3&j£P?f)*6 3 

l<«4 ow&<oikyt%im$.zmfeL± 0 $e>K* 30hm 

0 0%t LtztZ<Dttttm*%lii{^ ^I#GPR4 OtC*|- 

25 Mo ck<DCHOmmW(Dffi%tf2 5%UT*mtci-&&mk£%)$:t hGP 

nM&\3 6 7^GPR4 0(DW.n\z^m^s i RNA^AiCiS^^^ 
GPR4 OmRNA©H»j 

mi N6ga^^2 4 Vzcv-fu- Y\z.m^x-nmm\^tz'&. nmm\ 8© 
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#&lCg<JtHV J Envelope VECTOR KIT Genom 
ONE»tm4 0 i 1 0 3 tftity l/#J>®M s i RNAtfc5S era 
mble II duplex s iRNA^ALfc. 2 0i$$ts 
ffltotal RNA&HJS0II7 tmWZ- I s o g e n (- y # Vv^-^tt) £ 
5 JBl\ ttMO^-^T/McL/c^o-tllSiLfc:, #<bftfct o t a 1 RNA 1 
u gKKLl 0 0 ng7^Wt-7-^7^^-iLt, SuperS 
criptll reverse transcriptase ('Y^fc'hn 
v>x>tfc) £ffl<^Tc DNA£-g-f&&, 4 0 ju 1 T E buffer (pH8. 
0) [Z.mMLtc 0 -7?*GPR4 0:fc<fcU^£;*GAPDH mRNACM 
10 i:li^JSgf!)4H|5«tfe^&T-tTofCo ZOfe^ H13 4 K^Lfcfc 9 \Z. % m 
40 i 1 0 3&#A£-£fcMI N6IST-ft, 7 ^ AIE?'J4> s iRNA^A 
tfcMI N6^BJ)SJ:'9GPR4 OmRNAWH^fSTUTV^wi^Bj^^ 

15 gUi^fiJffi^Bgtt 

*H0JWGPR4O, ^rO^^y^ K£fcfi^©&, ^fcfi^B^OGP 
R4 0t>t<^O^^7°^K^^-K1-SDNAfi % i^-fi^C^^K- 

*%W<DG P R 4 0, ^Og&^T'?- K*fctt-tO*i: D tf> Kf£>5« 

25 IS?"J#-^: 7 

Designed oligonucleotide primer to amplify DNA encoding mGPR40 
gE?'J#-§- : 8 

Designed oligonucleotide primer to amplify DNA encoding mGPR40 
I£?'J#-^ : 9 
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Designed oligonucleotide primer to amplify DNA encoding rGPR40 
: 1 0 

Designed oligonucleotide primer to amplify DNA encoding rGPR40 
EM* : 1 9 

5 Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 

mm^ : 2 0 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 

mm^ : 2 1 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 
10 -G*l** : 2 2 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 

mm^ : 3 1 

Designed oligonucleotide primer to amplify DNA encoding hamstarGPR40 

mm^ : 3 2 

15 Designed oligonucleotide primer to amplify DNA encoding harastarGPR40 

mm 3 * : 3 8 

Designed oligonucleotide primer to amplify DNA encoding mouseGPR40 
E?IJ#*" : 3 9 

Designed oligonucleotide primer to amplify DNA encoding mouseGPR40 



20 
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1 . 8E?'J#-5§- : 1 , iS?'J## : 3 , IE?U#-§- : 1 7 ^tcitmm^ : 2 9"CS 

2 . IE?'J#-§- : 1 £ tzitmm^- : 3 £ M T ^ / Sg^iJ £ 13- t> L < tt 

3. 1E?"J#-S§-: l^fc«ia?iJ#-§-: 3 X*mZtlZ7 5 ;m&W*bteZ>G9ls 

4 . lE?'J#-§- : 17fi$tl57?y &iE?"J^ b * 5 G * ft#«3! Uir 
7** - * >v< * « tz it* (Dm.o 

15 6. f»^5 ilB«©G^y^^K*«rau-fe^-^w^«©«5>^f-K 

8. »sfc«3|Btt©G^y^ft*ftS^-fe^-^^^K*=»- K-TSD 
20 NA„ 

9. fll*3®4fEttOG^ w«^jr*«:S!^'fe^-^^^Jt*=- Ki~5D 
NA e 

1 0. »*«5lE«<©G^y^^jr*ftS!l'-fe^-^^^SrSr = -K-r5 
DNA 0 

25 11. ga?lJ#-^: 2*fcfiffi?lJ#-§-: 4 T^£ix5&SiE»£>fc5DN A. 
1 2. |E?iJfH§-: 1 Sfi^ilMS^^SDNA. 
1 3. iS?!l#-§-: 3 0-e**ix5i[SE2?iJd»e>*5DNA o 
1 4. ft*Jl7E«^^y^^ KmtM^^- 
1 5. »^14lE«Oft»^^^-T»ltWft**fc»mE*«.' 
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1 e. iMtfsi 5ummm$m&*%mu »#siie«w>g 

18. »*^7lEitO#y^^^^KSr^LT^5E0lo 

19. ff*3S7|E«ro^y^^^^KSr^LT^5^^o 

2 0 . f»#gf l fSMta> G * fC#&M Mr y * - * w*;? ff <i> L < 

io 2i. f»*giiiatt©G^w<^je*ftMu-fe^-^WN*^sr©c*«B^y 

2 2 . g2?lJ#-5§- : 3 3 ilS^f 1 h-*tz&%<Dm.&WmtZ* / ? a 

2 3. W*^lE*©G^y^^Jf*aS!u*^-^^^K©'>^/^ 
15 g£*«£{fc«4 ] fnft{r?fc5f»#«2 Ofc«<&fcft. 
2 4. »*«2 0lB«(OttflcSr^Wb-C^5^Wrlio 
2 5. ft#^2 0 LTfc 5 BIS. 

2 6. W3ie3S7f5^^y^^^^Kt1 : g|i^^«iE?iJ*fcfi^O-^^ 

20 2 7. 6ffi*02Ky5C^u^KS:^fC/i5^Wf3l 0 
2 8. »*3®2 6lE«OJKy5i^^f-KSr^*bT*5ISII. 

2 9. »#^7fE*W>#!;** KlCSti"* s iRNA 0 

3 0. 3 4t?*fc$tt5«SiE^e>*5*^«i:E?iJ##: 3 
5"C«*J*il5*«E»e>*5T>'f--fey^«l"T?*fifc$*l5 s i RNAtfc 

25 51**5(2 9lEtt©s i RN A. 

3 1 . K?iJ#-§- : 3 6t?*t>$il5aUIIB^e>*5-fe^«i:E50#* : 3 
7-C*^*^5«aEE?iJd»fe*5T^f"fe^«l-C«**iL-5 s i RNATfc 
511^2 9IE«ttf> s i RNA 0 

3 2. ff*Jl2 9lEm©s iRNA^fLt/i5« 
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3 3. 9f5ft<Ds iRNAmLT*5gI= 

3 4 . SE^JS^- : 1 , IE?iJ#^§- : 3 % : 5 , E?iJ#^ : 1 7 

2 9t^^^7^ /BEE3aj£ffi-fcL<ttl&ffttfcra-©7$,'& 

3 5. E3I**: Is mm^: 3, E?0## : 5, E?IJ#^ : 1 7£fcfi& 

h«i£, #«'>s, msmit. Mmm&* m<t*Bi*tt 

ttRltWPWfco^lB • tern 

3 6. E?'J#-S§- : 1 » E3*J#-* : 3, ETU** : 5, EflW* r 1 7 *fcf4E 

is e?>J ^"g-^-r 5 g ^ IC#©§! Mr - * * jt L < tt-t 

3 7. E3W§-: Is E?U#*: 3, E*IJ#* : 5, E^t: 1 7£fcf*E 
?"J#* : 2 9tf«$ix*r5y|IE?!ilSI-t>L<»4*KWfcra-©T$yK 

3 8. E^'JS-f- : 1 > E?iJ#-§- : 3, EEIS* : 5, E?iJ#-^ : 17*fclifi 

la^^-r^ g * y*?n&'&M Mr y<t %*. tcitz<DM#^y 
25 zmmmnrnmio 

3 9. E?lJ#-§- : 1 % IE?iJ#^ : 3, IE?iJ## : 5, E?!l#-§- : 1 7£fcfiE 

: 2 9^*$ix5r5yfifeEJiJtra- i bL<ttiUf6<it-ra-or$>'ife 

lE?"J£-a ^Ti~5 G * Mr:/*-* >'<?Wt 1t\t^(OU^7 
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40. : i, m?m-% ■. 3, mm%- ■. 5, is?y#-5§- : uaiz&m 

4 1 . : 1 , Ifi?iJ#^ : 3 , !£?!]#-§• : 5 , IE?iJ#-5§- : 1 7 IcfcteiS 

4 2. IE?IJ#-S§- : 1 , IE?IJ## : 3 , I5?iJ#-i§- : 5 , IH?"J#-5§- : 1 7 £fcteI2 

^■g^ mmm&mmm. mmstm, ttrnmrnm, fci$m&, mmm, #^ 
20 ftjMte, m<t*&, tzm^mrn. mm, mmitm. & 

4 3. E?!l#* : 1, IB?IJ#-J§- : 3, gfi?ij## : 5, £31** : 1 7 SfcttgB 

25 ia?u 5G^y/^ ft \s± 79 - 9 ft 1 1 < it* <ou^ 
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mmm&t. it i*&(DBmm 0 

4 4 . g£?iJ#-§- : 1 , MSMtt : 3 , IB?lJ## : 5 % I2^J#^- : 1 7 *fct±E 

5 B7>J 5G^y^ fC*&S ^^-^w^ftKli-e flfl^ 

4 5 . ge?ij#-§- : 1 , mm^ ■. 3 , E?y#-§- : 5 % mm^- 1 7 *fcf±e 

: 2 9-e*$ix6r$y»ffijiJtiPi-t>t<iiiHtWi-Rl-oT$>'St 
10 7°^ K*fett-tott[l!:«-tSfit#Sr^U"C*5JIE«l, ffij!gjfiL& 2M*t5^ 

4 6 . IS?iJ#-§- : 1 , : 3 % SE?iJ#-5§- : 5 , ffi?lj#-i§- : HifcttS 

eyiJ£-£3-r <5 G * Mr 7V ft* fcli^^^T 0 

sen*fctt^-is*^tT*5*y5i^^^K*^LT*5ifiaM!s 

20 4 7. e?«J#* : 1, eW## : 3, eyj## : 5, IE?'J#-§- : 1 7*fct4E 
6^*^*1-5 G * Mr 7V w?* Sf£ fcti^g&^T 0 

tfftft&iHiE£, ft tt, y vjg0ti4^», /]i^#*£, 
>r y m^-, y y — ^ x mmmit. &&&m&* 

4 8. ( 1 ) IB?iJ#-§- : 1 , SS?iJ#-S§- : 3 , B?!l#-§- : 5 , iEJ«#^- :17| 
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7 5/ @£IS?iJ £^i"f 5 G g & M&ikW Mr -g G ST, * toMto^? 1 ? K 
Sfctt-tottteJitf (2) «itt**fctt-t«>**ffi^6wi«rW»i:1-5K^ 

49. (1) IE*Wr: 1, E*l#^: 3, E*l** : 5, E7!l## : 174 

75; IMETifc**-** 5 g g e ut -g S Jt, * ©SB^^ K 
Sfctt^rO**5J:t5 (2) HJ»K**:l4t 
10 u± 7* -g e ff £ fctt-t £ l&m* fc fi-fc wit t $ * 5 

5 0 . 4 8 IBttW^ * y V flsm*. 1t\m *M 4 9 BML<DX ?»- 

5 2. T>9*-X F-Cifc5»Jfc^5 0|5|fe^<b^*fef*^^ 
20 5 3. &1&%5 0tR&<D{k^&1ZtiZ<Dl&$:ttLXftZmflL 

5 4. fflJ»H*fctt<t©tti:B?ll#*: 1, ffi?iJ##: 3, E?'J#-*§- : 5, Sfi 
?lJ#-5§- : 1 7 4 fcf *ffi?IJ#-i§- : 2 9 T*$tt> £ tlZ 7 5 / &IE?iJ t [*]— 1> L< 

k m-o7 5 / ■WEW**#i"« g g & i/t^-ieisfc 

25 ^®i^J 0 

5 5. ft3fcJg5 llE*ttf>7^-* h?rtf LT^Silo 

5 6. SE?iJ#-§-: 1, KM*: 3, E?iJ#-*§- : 5, ia?ij## : 1 7£fcteIE 

?lj#*: 2 9-C«^^n-575y^E?"Ji:^|- 1 t>L<fi*^(Cll|-WT5y 

g£ia?ij£-£w-r s g g &w#'&m u-fe -g e n&tcizz <omz.nirz>T =r 
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jft&mutft, ttMttra, mmm&mmm, mmstm, ttiiit, &jf 
mm. mmm. *m&&> ®mm<t. jk&ttgs, iHfc*A*fc«:Ktt*si* 

5 5 7. B&m* : 1 , E8I#* : 3 , E?IJ#-S§- : 5 , E*J## : 1 7 SfcttlE 

KE^JSr^i" S GI GfC^SM Mr 7 s * -« SK* fctt-tOJtfciitt- 5 T =* 

5 8 . IE?iJ#-S§- : 1 , E*J## : 3 , EM* : 5 , E?iJ#-f : H^fclilH 
10 2 9-e*t>**LST5y»EJIira-fcL<ttiSEKWl!:R-©T5y 

5 9. |»*^5 2fB«tf>Ty*=^* h£-&*rLTfc5E3g, 

6 0 . E3&J## : 1 , m^m^ : 3 , E9U#* : 5 , EW#-§- : 1 7 f-fcfiE 

&I£?'J£-a GI 6 IC#&Si Mr -S & K* fctt * GMfcfcatt-* T v 
^r=f^ hSr^*UT*SE», »HjfiLjE, 2M»«#i, *£jfiL*££. iWnJBE, . 

6 1 . KM* : 1 , BWf : 3 % E?iJ#* : 5 , EM* : 1 7 *fc«E 
M* :29-C*$*lSr$ / S£IE?iJ<!: IBJ- L < tt£«tt£IBI-<B7 ^ 7 ft 

6 2. IBM*: 1, IEJ'J#*: 3, IE?'J## .: 5, EM*: 1 7 £fc fiE 
M*: 2 9-C^$nST5/ftE?iJ<!:l^-t>t<f^SrW^^-OT5yft 
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5 6 3. 19**6 l&m<DX? V-=-y?1j&;*tHm*m6 2fE«tf>** U - 
= V^fl*y h*Jfl^T»fcft55E?iJ#-!§-: 1, E?'J#-§- : 3, E?"J#^ : 
5, EW#*: 1 7£fcfiIE3W§- : 2 9-C*$tl-5T$ /KE^JfclSI-fc L 

6 4. IS** 6 lf£,m<DX? y-=^#i5fc£fc*±»3fc£6 2Et©^^ !J - 
-^^ffl^y h«rfflV>T#btl9 5iS?iJ#-§-: 1, E^J#* : 3, E£l*# : 

5 , E8l#-g- : 1 7 £fcf*E?"J#-§- : 2 9 T^£ft-5T 5 / KE^Ji RI- 1> t 

6 5. If*«6 Il2«0^^y-=>^j5fe*^fift*«6 2Ett©** V~ 

~f'?m*y h*m^Tmt>tiiz>&Fm^: u mm^--. 3, e*j##: 

5. IE?'J#-S§-: 1 7*fcttE*l#*: 2 9 T^^ll57 ^ / g£E?iJ£|5l- fc L 

20 < «jnt«K:ra-*>7 5 /^E^jsr^-rsG^^^sr^s^y^-^ 

6 6. EW#* : 1, E*!l#* : 3, E?'J## : 5, E^J#-§" : 1 7*fcfiE 
6 7, E?iJ##: 1, EW#*: 3, E?IJ#* : 5, E*l## : 1 7£fc.J4E. 
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m.z$GLxti:z>m%ffi* mmmmm. *rv-y*. t>>k-^> nmm& 
mmm. ^pm. mmmit, m<t*&ztntmfe^mm<D^ 

6 8. : 1 . E?'J#^§- : 3, g^iJ#-§- : 5, E?iJ#-S§- : 1 7££teIE 

6 9. mm%: Is mm%: 3, E?"J#-§-: 5, mm^-: 1 7 2fc:teE 

7 0. E?iJ#-§-: 1, IB?iJ#-§-: 3, E^US* : 5 % E*l#* : 1 7*fcfiE 
?iJ#-S-: 2 9-C?*$*L5T$>'KE?iJi:iai-'bL<ttlHrW»wra-©T5/ife 
E^iJ ZttlT 5 G * Jf#IS:M Mr tt* <on^^ 

****Ur*5ffi«r» ffiJ9BjiL& 2Sf»R#!, teiMtam. ffiiUEs 

7 1. ttlltfl:6<lfe*EH*-9- : 1 , EW#* : 3 , EJlJ## : 5 % IE?iJ#^ : 
1 7^fcfiie?"J#-§- : 2 9T?^$;ft<57$ygfcE?"J£lR]-- 1 b IXfifSff&KH 

-or s y »E?9*^^ri- sg * Sf#&® \s±y?~* w WZtt 
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73. ( i ) : i , mm^- : 3 » e*j## : 5 , mm^r ■. n*. 

io 7 4. (i) (X)mm^ftmffjWt^itit^(Dmt.itit®^^^--sBftt. 
ttrn&t. (2) &&ik&to&£Tf®m&zfrtz&m&tiizft*(o&*izn 

K* fctt*©*i ©»****«1-<6 - £ -T Sit *E 7 3 Eft 

20 o^^y-=.y^jfe 0 

7 5. (l) (D«»$ixfcllBlteift*^tt*o^*fctt(|)ttU'-fe^-S6lt* 
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sumo*? v-~^mm 0 

7 6. (1) ©J!gJte»*fctt*Otfi*fett@RU'-fe^--se«fctt-tOJfi 
) KRft^ «fc iKDWASIftS fi^oit * ft fi@|* Hr - a 6 It* fc tt 

7 7. ( 1 ) K?'J#-5§- : 1 , : 3 , IE?'J#^ : 5 , : 1 7 * 

15 * « * oi£ t J!gJtel&£ fc « * t Oig^te £ $ -fr 5 ffr&fc * fi - t <D 

7 8. »*«7 3ffittro^^ y--^^jsfe*fcfiffl*5i7 7fe*W>:** y- 
20 : 5 , nimg^ : 17$ fcf*E?iJ#-§- : 2 9 T'«t> S Jx5 T $ / &IE?'J t R- 

7 9. »#57 3IS«t©^^ y-=^i/*j*^y k c(4ff^7 7»7^ y- 
25 : 5 % SB?iJ#-S§- : 1 7 *fc«:E?iJ#* : 2 9 T-*:fc>£tl5T $ /^IS^Jil^- 

h l< ttustwi-iRi-wr 5 /»Eyijs:^*i-5Gaeft*«s!W'"fe^-s 

8 0 . ft O&L 7 8 !5«c<7>T =t-X h Sr^^T UTft 5 BMo 

8 1. f&sJtfS7 9E«07^^=^ hSr£*TLTft5E3£o 
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8 2. ttftfcftfttf, mm^: 1, E?U#*: 3. EW«: 5, E?U#-5§- 
: 1 7£fcttgE?iJ#-5§-: 2 9 ^frS-ft* 7 S J &E?IJ£ 13- L < fiHSTW 

8 3. E?"J##: 1, E?'J#^§-: 3, E?iJ#^ : 5, mm% : 1 7^fcliiH 
£#&i-f5, (Dfttttilfigntt& <2)»R»* RttftPt8> 7-> 

mmm. mm. mmmt. mit*sk*. 

fcttEMtWIWaTO • <SK y ®j*l*HST*, 

®ff0ttmaX£fcli®JBNL iWgjfiLiE, 2Sttf«5«, {gik*f2m> fcjfiUE* 

8 4 . Eft** : 1 , Eft** : 3 , Eft#* : 5 , Eft** : HSfcttE 
ft**: 2 9-C*t>*'il57$yi*E?iJilRl-fcU<tt*»WfcFI-07$/ 

&Eft -s g m e -9 & jt* tz it* (om.zm v * 5 r t 

mg?^ im&m* mmmt. «fls*A*fc«:Eit*»i**<0^ 

8 5. Eft**: 1, Eft**: 3, Eft**: 5, Eft** : 1 7*.fcttE 
ft** : 2 9T-^^$n67 5y^E^J<blW|-'bL<fi^S^(C[^-(DT$y 
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zmwit-rz. mm. mmskm, 2mm%ffi. i&shmm. &mj£s *mm&& 

£©g£4&8B3^SC£&#«£1-5»#S8 3~8 5ffi*©M*«fc 0 

10 8 7. (1) (DSK$nfcjigjK»K*fct±*o«[*fctt@BEu-fe^-2esr* 

fctt*©£*> ^UrT^-S&fC, ^©&#^7°^Kl£fcfi*©&K&te$ 
•tfrfc^i, (2) *||fcitJ^»$HfcllBJWK*fe»4-t©«[*/t»4<2)»« 

«*nfc^**fcf±-t©«[Sr, Kw"fe^-aejf, *©»^<^K*fc 

©K**£;»xfcfc^4fc*fctt*©Jft^ Ru-t^-IfiJt, *©tt^<^ 
K*fcWt*©£fc Oi^t*a)lt5; t *«M» £ -r5f«^8 3 ~ 8 5 £tt 

ss. (1) aw«*nfcjiis»**:Ht*©**fctt®»^-fe^-«aK* 

fcfi^©:!££, ^Hr7°^-ge^^-rsm*fcf4^©^«®^^ 
(2) #3iS*3 i tKD^ $ *Lfc/j|flfi&£ ft It* ©&* tz 14® 
ttff tt $ titzitS® * fcfi*©*«r, tt u-fe ^ -Sf fi ft«r^*1" 5 

25 tt[Sfctt<2)»ii«$ti^b^»*fctt*©«[i:, tt^-fe^-«e»^*i- 
5»»*fcf4^©j»i&«nB»t©»^**ffl«rSwt*^ti-5i»**8 

3~8 5l2il©*B*jSfeo 

8 9. (i) ©jfiteK^fctt^wttSfc^R^-fe^-aaKSfcfi-t©* 
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■ft -m e«sr^-r 5 mm*, itaz <Dmmmm^\zmm & ittzm&\z& n s , 
zw&ik-t- z>m*m8 3-8 smmommji&o 

9 0 . IB?"J#-§- : 1 , IE?iJ#-5§- : 3 , iH?iJ## : 5 , IB?iJ#-§- : 1 7 SfcttiE 

10 z<Di&ztti-zzkzftWktz>. Qmmmmm^m. ®m%m. mmmm 

m^m, Mmikm, &®mm^ &jf mwm, #^>je> iMfc, a 
^tt^s, mitTk*tzit^m^mm<D^m - mmm. ©-(yxvyftWiB: 
mm. ®ihmi&Tm. ©memm&mmztznmm, m^stm, 2®.mmm. 
15 &!bmm. ^iuE, m%m&ft&m^ mmm^mm, mmm&mmm. mm. 

&u^zf*-^&^*tz\tt(Dmz&&-tZZk*m&1-Ztzft<D*y h 0 
9 1. gHM#^-: 1, Sa^'J#-^: 3, IH?iJ#-5§- : 5, IE?iJ#-§- : 1 7£*:teIS 
20 ?IJ##: 2 9T-^^^n?.T^y^@a?iJ^[l-'bL<fi|IK^^I^-©T$/ 

skm. nifi3£> itm^m. w\mmt, hmm&, m 

&TH£, (DK^^^^^fcli©«, Ilii, 2^i&fJ^ {gjfe^ 
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92. ( i ) ■ i , mm%- ■. 3 , : 5 , amm* ■. 1 1 

5 mm^ ■ 5 , mm%- : tz\tmm^ : 2 9 -e^fr £ r / isie 

£ (2) ®^Bi^ilP®i^, ©«f^ ^h-a 7->K 

#i3»i*^^fef4(i)r^, 2^«fi^ fcikmm. «jtjE, *t 

stj^tei?^ mmm&fflmm. >r ^ y 
ft& nsi»#sffi, >r y >t y *\ w> 

511. 

9 3. »^lB«OG^^/<^lt*«aBU''fe^-^y/<^lt«r = , -K't-« 
^3fett©DNA*fcfi-€:©aE*DNAS:^i-S*t hPjtfLlM&lo 
94. hPifLft^yy#i)^T*fe5lt^9 zim.<D%® 0 

20 9 5. ^ytttttoriW^Sfcliyy h-C*>5fflf*^9 4ffi«©»#5e 

9 7. ^DNA^u-xK-^-3t^^A1-5Ci:^«t*)^^b^nytm* 

25 9 8. ^^W^^HttT-*>5a*«9 6E*«)«E#«llia. 

99. hHfS.»«B*syy*tt«j-C*>5»*«9 6|E^O)fiE#» 
1 0 0. ¥v%WiW'*'}x.X*hZ>ffl&%$ $%SM<D&8tf®!foo 

10 1. 18*^1 !2«feOG^^^|f*ftllHry^-^^N 0 ^M^3- K-f 
5 D N A J&S^Sttft: $ ftfc&D N AW%*±fF t h «tf L«J#3 0 
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10 2. &DKAtfl'tf-fi-&&*&m7<1-ZZb\Z£<9*mmk£tl. & 

io3. #t hm%m®fcyy&mvox~hz>m*mi o na«©#t hits,®) 

5 

1 0 4. y y#tbW^ 1 0 3fEife©#fc hPilLUJ^o 

105. o 2mm<Dmm\z. WMb£**»*u i-^-^-ief 

106. ( i ) mm^r : i , mm^r ■. 3 , ib?ij#-5§- : 5 , e?u#-§- : 1 7 

10 7. ( 1 ) E^K : 1 % IH?iJ#^ : 3 , iS^J#-§- : 5 , &?IJ#^ : 1 7 

©7 5ywEj>j«r**i-SGaeit*aa!nr^-*eif, -totter?- 

20 K£fcfi^©&:teJ;tf (2) x/faf;^ K^tt5;ilr»iit5Kw 

1 0 8, W*JS1 0 612*©** y-=^i/^jSfe*fcf*8l*3fil 0 7fEittf>* 
25 IE?iJ#-5§- : 3 , : 5, E*l** : 1 7 £fc{iIE?"J#-5§- : 2 9 "C&fcS 

10 9. 7rf=^>-C*>SII*Il 0 8 ISftO^ft* 
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110. 7y^=7 hx-hzmxmio 8iaffe^b^*yt(±^©^. 

111. if*^l 0 SEic^k^ifcti-t^Sr^L-C/iSEai. 

1 i 2. a^^jj KilBfiJ## : 1, E?U## : 3, IB^J#-§- : 5, IE?'J 
##: 1 7*fc«:EyiJ#-§-: 2 9T-^£ft5T?/&E?iJ£^-*>L<te|g 



1 1 3. »3ft3®l 0 9fE«WT=f=^ hmLt/j;5gI„ 

114. i 0Btrory^rf=7 h^^rUT^SEH. 

10 115. ( 1 ) E?iJ## : 1 , : 3 , E*J## : 5 % E?iJ#-§- : 1 7 

* fc ttE*iJ#-£ : 2 9 -C«*> S ft* T $ / KE8I t 1> U < ttUfCft KlR- 

£ Titer 

116. (1) ®™$tifc^>T3^yxr KSfcttOKMr^-aeKSfc 
20 (2) W»fc^*J:tADai«$ii,fc3c>f =3^/>r K*fc»±©tt^ir^ 

117. (1) (M«S;tifcat>f =»■$-/ >f K£fct±@«Mr:/*-SGfr*fc 
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Ztitzit£®*tz\*Z<ni&k. ®is*-7?-m€3nztti-zmf&*tzl**:<D 

118. (1) K^fefi^^Hr^^-me^fcfi^^t 

mBWZtti-%M!&*tzitz<Dmmmm#\z&mz^tzw>&k. (2) 

15 C a 2+ SS±#S^fcfi«rtc AMP^ffi]$iJStt^'J^1-5wir^#m 
£-T5!j!#J5l 1 5iE$0** y-^^fco 

119. ( 1 ) IS?lJ#^- : 1 , mm^r : 3 , IS?'J#-^ : 5 , E?IJ## : 1 7 
20 K*fcf±*r©tfH3J:U< (2) K*fcfi@tti<'-fc:/*-3E&lt* 

m-z>^kz&mk-rz, t%u±7?-wBW*tz&z<DmzM-?5>T=t~x 

h$.tz\tT>"?=r-x b(Dx? V-->?m*v ho 

120. st^i i 5fs«tf>** v--y?%m$.itittt#i&i 1 9i5m^>^ 

25 ?V--*?'m*y b&M^X#hti5S. W&m^r : 1> IE?'J#-Sr: 3, IE 
5, IE?'l#-t: 1 7 *^ttiS?lJ#-§- : 2 9 T^h^tlST 5 / mm 

12 1. 1 5fB*0^^'y-^>^fe*fcf4»*^l 1 9fS«feO^ 
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? y-^yym** h&m^T'&t>ti?z>, mm*-. i.mm*-. 3, ie 

?m*: 5 % mm*: 1 7^tcitmm* : 2 9 -C^^^tlST 5 J &IS?'J 

5 1 2 2. fit#JSl 2 OlEic^T^-* h£-£WLT£5E^o 
12 3. 2 ifSgtf)7y*=/=* h£^TLT&5ESIo 

12 4. WI^Kj# 4 ffi^JS-§-: 1, mm*: 3, ffi*J#* : 5, SB?U# 
t: 17t fcl±ffiyiJ#-j§- : 2 9 "C^fr £ ixS 7 5 / &SB?iJ t 13- i> t < ttHfC 

i i sie^o** y-^^^fe 
125. m%9hmzMLx. 

( 1 ) mm* : i v s2?ij#^ : 3 , mm* 5 % mm* ■. nizit\m 
15 ?m*-. 2 9x-m£ti5>T^ /mmiitm-kL<i*$kW.ftizwi-<DT% ;& 

mm aster sg^w^ «*&m :/ * - * st l < ti^e 

(2) 1, IB?iJ#^: 3, IB?iJ#^§- : 5, IB?iJ#^ : 1 7^fcfigE 
20 5 G * is-*-?*-**'**** 1ttt*<7>to&'<-7 

(3) |E?iJ#-§-: 1, EW*: 3, IB>J#-§" : 5, iE?>J#^ : 1 7^fcfiiS 

25 ft 

(4) ME^iJS-i-: 1, mm*: 3, £31*4 : 5, mm* : 1 7 2fcte£ 

&m* : 2 9x-m£tiz>T * ;mmiitm-i>v<itmmfc®-(D7 x ;m 
m\ *s wt-s g * sr*®® i/t ^ - * nt. tat^<Du^y 
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12 6. v$%WimzMVX. 

(1) 1, E?iJ#-§-: 3, EW#-§- : 5, EMf: 1 7*fcttE 

(2) E?!l#*: 1, E?iJ##: 3, SE?iJ#-S§- : 5, K)#f: 1 7£fcf:iE 

(3) IH?iJ#^-: 1, E?"J##: 3, E*8#-«§- : 5, E?U#-§- : 1 7*fcfiE 
?iJ#-§-: 2 9T?**>$il5T$yifefi?lJ^lRl-'t>U<W:|lir6«JlCPI-©7'$/ 

15 (4) E?IJ##- : 1 , E?'i#-§- : 3 , E?IJ#^ : 5 > E?ij#-^ : 1 7 £fcttK 
?|J#*: 2 9T?*$ftS7$/BEflfcra-fcL<ttllif«fcfl-<07$/^ 

SftStgBS. ^h-S'*, T->K-^, *JftM£#M*« 
IbflfaKt:, iL&te£.ft, Mfl^Aifcf^ltWPWoW-WMi 
12 7. m*Mtolz.MLXs 

(1) E?IJ#*: 1, E?iJ#^: 3, E?'J## : 5, EM*: 1 7£fcteE 
25 *J#*: 2 9^*SftS7 5/lffi*J£ra-fcL<fil*jtttteR-0>7 5/lfc 

EJfl Sr^i" £ G * >v<* ff#$:§J Hr - * * ST h L < fi-t Offl^ 

(2) E?UM-: 1, EM#*: 3, EUtf: 5, Plff: 1 7*fcfiE 
?ij#-5§- : 2 9-CSS$it57 5 /gffE^FI-'b L< <B7S 
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?iJ#-5§-: 2 9"T?*fc$n5T$/SME?"JtlBl- , bL<l4mt«lcra-©r5/ 

(4) E?iJ#-t: 1, mm^: 3, E?'J#-§- : 5, IH^J#-§- : 1 7£fcfiE 
2 9-C*$*l5r$/SHE?iJi:ra-'t>L<f4*Kfi<JfcR-or$>'i(f 
En 5 G * K#ftS! l/t - * * fC * tt-t (D&ft^? 

12 8. «jta»<Kj^»LT, 

( 1 ) mm^ : i , mm* 3 x e?>j## : 5 , mm^ •. 1 7%tn*m 

: 2 9-e^$il5TS/|&gE?iJ£l^— L< fi0S«#JK:|^-tf>T $ 

15 eh £*a *rr z>g?i//^ w&'&m Mr - t> l < f±* <du^ 

(2) mm^: 1. BE?'J#-5§-: 3, iH?'J#^- : 5, E3W§- : 1 7*fcttE 
EH 5G^^ fC#&S Ut^-^^^ftfcli-e ^gP^T 6 

(3) E?iJ#^: 1, EH##: 3, W: 5, EH## : 1 7*fcttE 

25 (4 ) EH#* : 1 , EH#* : 3 % EH*? : 5 % EHS* : 1 7 *fcfiE 

eh £-a *rr s g ? >x ^ Mr - * ? wt. it itz <d%%^? 
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12 9. m%W}®iZttLX, 

( 1 ) mm** : i , mm** : 3 , mm** : 5 , mm** n^tci-xm 
m** : 2 9X'm&tizr^ ymMMtm-hL<i$nwfiiz\s\-<DT* ;m 

(2) f£?ij#^: 1, E?IJ#^: 3, mm** : 5, e?0#* : 1 7D;fcfiE 

^J#-^ : 2 9t?**ii57$/»iajiJfcl3- i l>u<filiawi^-<or5 

(3) I2?U##: 1> SE3?iJ#^-: 3, IS?iJ#-5§- : 5, iS^J#^ : 1 7£fc(±iE 
?IJ##: 2 9-C*Sil5T5/«iayiJtl^-tU<ttll«WlC|SI-©r$yife 

mm *ttTz>Gfi"<* m&'&rn m? -? * - 9 w its ft n-t ©a^:/ 

15 RNA, 

(4) ifi?ij#^: 1, IE*W§-: 3, : 5, B&l## : 1 7£fcligE 

2 9T*^$H5T5y^iH^Ji:l^- 1 bL<fi|ITO(CP-<7)T5y 

20 (5) gH?iJ#-5§- : 1 , mm** : 3, mm** : 5, IB?IJ## : 1 7*fcfie 
m** : 2 9T?&$ft37 5yKE^Ji^-fclXtt^SttofcE-©7$/Ife 
Efll Sr^^T-r 5G^^ Mr - 9 > % % ft It* (DUft^-f 

r h'<om&mzm&£&z<k&^ftft%<D&oG®&&&i3.-rz z t 
t-tmmmmmmmo 
25 130. m%mm^MLx, 

CD mm** ■. i , mm** ■. 3, mm** 5, mm** 1 7^±itm 
m** : 2 9xm^ti^T^ymmmtm-h^<itmn^m-(OT^ym 
mm*tti-zG?>s<?w&'&mi'±y*-?y'*tWbL<i**:<DM#'< 
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(2) E7U«: 1 x EM**: 3, E?'J#-§- : 5, : 1 7*fcfiE 
itt-f ZG9i"<9 fC*&M i/t -f 9 - * ? If * fi-t aM9i'*rf 

(3) E?0#*: 1, IS*iJ#-5§-: 3. E?iJ#-5§- : 5, E*J#-«§- : 1 7*fcttE 
?IJ##: 2 9T?*Six5T5/iftia?iJtlPI-t>L<f4IHrWtC|S|-©T5/i* 
ETUfc^rt S G * W<*Jf l-ferT 0 * l"<?W$.tilt*:(DMft'<7 

10 RNA, 

(4) E£l**: 1, E*J#*: 3, E3FIJM : 5, mm* : 1 7*fct4E 

2 9T*fc*n«57'5yKE?iJtlRl-'bU<f43HfWtw|5I-OT$y 

15 (5) E?IJ#^ : 1 > E?IJ## : 3 % mm* : 5 N E*l*4 : 1 7 *fcttE 
?|J##: 2 9t?*$il5T5>'»E?iJtra-'bU<ttSHrWfcRI-©T$/ift 

e^jst^-ts g * n&'&m ^±7?-? tn&zonft^zf 
k-rzKMs 2mmmm. i&stmm. amuse* m^mm^m^m. 

13 1. #H8«IIIPili5S«J«:S!i^i-5fe«)0, 

(1) mm*: 1, E?fl##: 3, E7Q**: 5, E?'J#^ : 1 7*fcfiE 
25 2 9-C^$tL5T5/KE?lJi:ll|-iU<ttlljr^(C|^-OT$yK 

(2) E7tf*# : 1 > E^J#-^ : 3 % E?"J#-§- : 5, E?iJ## : 1 7*fcfiE 
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E3»J«r£#1- 5 G 9 Mr « £ fcte^oSB^y 

(3) E*l#*: 1 % IB?IJ#^-: 3, E?lJ#-S§" : 5, Sffl** : 1 7*fc»*E 
?|J## : 2 9-C«t>*n6T5/KfiJl|fcB-'l>L<tt3HtWK:ra-©T5y 

tt 

(4) E?"J#-S§-: 1, E3?iJ#-§-: 3, E*J#* : 5, E?U#-§- : 1 7*fcttE 
E8I t-^ #f 5 G * w< * fT#&SJ Mr 7* - * ft £ ft* og&^T 6 

132. mmm. wmmm. >r h-^, 7^k-^, ttRfti&tt&p*** 

#«'>ffi» »Sffb, Jfc£tt£.ft, mfc*a^f±IB*¥«l»#©^& • ?&* 

15 ( i ) mmm* ■. 1 » eh#* : 3 , eh** 5 , em? : 1 7 *fciiE 

yiJ#*: 2 9-C***L5T§y|WB?ifcra-tt<t43lHr6«JlC|BI-or§/* 

(2) E*J»*:-1» EM?: 3, E7"J#* : 5, EH** : 1 7 Sfc HE 

(3) E3WI-: 1, E^"J#^: 3, g2»t: 5, E?IJ#? : 17*fctitE 
W#?: 2 9T-*^^ix5T?/^E?U<!:l^- 1 bt<«IIK6*)HI^-<7?T^y 

25 KE?iJSr^*1-5GaeSt*«:a!M?^-aeKf::^r5T^^ K *fc 

( 4) Efll#*: 1, E?"J#-§-: 3, Wf: 5, EM*: 1 7*fcfiE 
M*: 2 9-e*$4x5T5y|HE^Ji:R-'bU<tt*K6<JtcPJ-or5/lft 
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133. «r y* V y&W&mwtiltftfaffl&TM&W&rzitibto* 

( 1 ) mm%- ■. i , .- 3 , ■. 5 , mm^- 1 7 * fctiE 

(2) mm^: 1. iB?iJ#^-: 3, ia?ij#-^: 5, g£3W§-: 1 7**lf4E 
?<J##: 2 9T*^$tU-5T5 /^g2?iJtl^-'bt<ttll®6<JfC|^-(DT5/g$ 
IS?'J #1-5 G * y /-? * fT^&M H: 7* - * R* fi* tf)^^ 

10 K1--5#y** l^f- K«r£#1-<&sK!J** h\ 

(3) E7>J#* : 1 , : 3 S E?"J#* : 5, E?"J#-5§- : 1 7 £fcfiSE 
a?"J#*: 2 9T**>$ii«r5/»E?iJi:Rl-tU<t4g«rW»::l3I-<OT5y 

fi 

15 (4) E#l##: 1, E?iJ#^: 3 % E*l#* : 5, E?iJ## : 1 7*fcf4E 

134. mfimmimM&mk+&it*><Os 

20 ( 1 ) E79*# : 1 . E?ii#-§- : 3 % E?'J## : 5 , E?«#-5§- : 1 7 *fc»4E 

(2) E?U##: 1> E3I**: 3, E?IJ## : 5. EH#« : 1 7*fcfiE 

(3) IE?iJ#-S§-: 1, JBM*: 3, E^J## : 5. IE3W§- : 1 7£fcfiIE 

yy«: 2 9-e**?$n6r5/KE5!itra-fc'L<f±iiew^ra-or5/ 
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5 ^£-^1-5 g * y/^ sc&sm m fr^fcte^oa^y 
13 5. ^m^^M^jsrisiit-rsfcfew, 

( 1 ) IE?iJ#-§- : 1 , : 3 v E?iJ#-§- : 5 , IE?'J#-§- : 1 7 SfcteSS 

: 2 9 -cottar $ y $IH?iJ t IS]- 1> L < f^Sfftt^-OT 5 / ®> 

(2) i, mvm^: 3, ib?ij#-j§- : 5, mm^-. 1 7£fcf*K 

?iJ#-5§- : 2 9 T*i£ $ *l5 7 5 7 «!: |5j- 1> t < fiHStftKHl-^T $ / g£ 
IE?|J W-T 5 G * >v<* Hr - * >v<* Sf£ tzitt (D&ft^zf 

(3) B3I#*: 1, B7>J##: 3, E^ijft-g- : 5, E*J## : 1 7*fcfifi 

: 2 9T^^naT5y^ga?iJi:^-t>L<{i«^^^-or 
20 ^K^=-K-r5/-Ky w ^^^^K^M-r5^y^^^^Kfc*)-r'5s i 

RN A, 

(4) E?"J##: 1, Efll#*: 3, EM* : 5, gH^J## : Hitttfi 
?iJ#-5§- : 2 9X'mt>£tiZT$sm£Mkm-i> L< tt£«Wfc:R-(D7 5 / 

25 *fcfl 

(5) ia?ij##: 1> E?'J#-5§-: 3, E?'J#* : 5, : 1 7£fcfiE 

ai#* : 2 9x-$tzfrZT $ ;&mt}km-i>L<i*mn&}izm-<oT $ ;m 

7- K©*5M:Sr*^**5'flS'&**fcl4*©*Ottffl. 
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136. mm* *jfijfiue» 2mmmm, i&skmm, mkZs m%m&nmmm. 

5 ( 1 ) iE?'J#-5§- : 1 , E?'J#*§- : 3 , E?iJ## : 5 , E3l#-9 : 1 7 *fcl±E 
?'J#-5r : 2 9 V&ZtlZT 5 7 KffiJlJt E-fc L< fiHSttl^-^T ^ 

(2) 6E?iJ## : 1 , E*J## : 3, E*l*# : 5, E?IJ## : 1 7£fcteE 

o) is mm*-. 3, e?ij#-§-: 5, mm^-. 1 7*fc{*E 

K£ = - K-TSaKU KSr^*i"5#y K(C*M"5 s i 

RNA, 

(4) E?iJ##: K ETU**: 3, E^S* : 5, E?!l#* : 1 7*fcfiE 
20 2 9T**t>^tl^T5y®fE?iJi:ll-t> t<f4HK^{C|Ri-WT5 / 

SfEfll & "£*"f 3 G 9 S Mr -3 6 Kfcttl" S 7 y * :=• * K 

(5) E?IJ##: 1, mm^: 3, E?U## : 5, IB?lJ## : 1 7 ^tzitM 
yiJ#-§-: 2 9T?*$iL5T5>'iftE?lJt^|-tL<ttllSt«J^-or$/ift 
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[13 1 5 
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SEQUENCE LISTING 

<110> Takeda Chemical Industries, Ltd. 

<120> Novel Screening Method 

<130> 3O23WO0P 

<150> JP 2002-037131 

<151> 2002-02-14 

<150> JP 2002-204163 

<151> 2002-07-12 

<150> JP 2002-328696 

<151> 2002-11-12 

<150> JP 2003-14032 

<151> 2003-01-22 

<160> 41 

<210> 1 

<211> 300 

<212> PRT 

<213> Mouse 

<400> 1 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala He Arg Gly Ala Val Ser 

20 25 30 

His Ala Lys Leu Arg Leu Thr Pro Ser Leu Val Tyr Thr Leu His Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Leu Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Leu Pro Phe Cys Pro 
65 70 75 80 
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Val Phe Ala Leu Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala He Arg Arg Pro Arg Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala lie Trp Ala Leu Val Leu Cys His Leu Gly Leu Ala Leu Gly Leu 

130 135 140 

Glu Thr Ser Gly Ser Trp Leu Asp Asn Ser Thr Ser Ser Leu Gly He 
145 150 155 160 

Asn He Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Asp Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser He Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Val Arg Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe He Asn Pro Asp Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Thr Gly Pro Gly Arg Gly Thr He 

275 280 285 

Cys Val Thr Arg Thr Gin Arg Gly Thr He Gin Lys 
290 295 300 
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<210> 2 
<211> 900 
<212> DNA 
<213> Mouse 
<400> 2 

atggacctgc ccccacagct ctccttcgct ctctatgtat ctgcctttgc gctgggcttt 60 
ccattgaact tgttagccat ccgaggcgca gtgtcccacg ctaaactgcg actcactccc 120 
agcttggtct acactctcca tctgggctgc tctgatctcc tactggccat cactctgccc 180 
ctgaaggctg tggaggccct ggcttctgga gcctggcccc tgccgctccc cttctgccca 240 
gtctttgcct tggcccactt tgctcccctc tacgcaggcg gaggcttcct agctgctctc 300 
agcgctggcc gctacctggg ggctgccttc cccttcgggt accaagccat ccggaggccc 360 
cgctattcct ggggtgtgtg tgtggctata tgggcccttg tcctctgcca cctggggctg 420 
gcccttggct tggagacttc cggaagctgg ctggacaaca gtaccagttc cctgggcatc 480 
aacatacccg tgaatggctc cccggtctgc ctggaagcct gggatcccga ctctgcccgc 540 
cctgcccgtc tcagtttctc cattctgctc ttctttctgc ccttggtcat cactgccttc 600 
tgctatgtgg gctgcctccg ggccctggtg cgctcaggcc tgagccacaa acggaagctc 660 
agggcagctt gggtggccgg aggcgctctc ctcacactcc tgctctgcct ggggccctat 720 
aatgcctcca atgtggctag tttcataaac ccggacctag gaggctcctg gaggaagttg 780 
ggactcatca caggggcctg gagtgtggta ctcaacccac tggtcactgg ctacttggga 840 
acaggtcctg gacggggaac aatatgtgtg acgaggactc aaagaggaac aattcagaag 900 
<210> 3 
<211> 300 
<212> PRT 
<213> Rat 
<400> 3 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala lie Arg Gly Ala Val Ser 
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20 25 30 

His Ala Lys Leu Arg Leu Thr Pro Ser Leu Val Tyr Thr Leu His Leu 

35 40 45 

Ala Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Leu Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Val Trp Pro Leu Pro Leu Pro Phe Cys Pro 
65 70 75 80 

Val Phe Ala Leu Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala lie Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala lie Trp Ala Leu Val Leu Cys His Leu Gly Leu Ala Leu Gly Leu 

130 135 140 

Glu Ala Pro Arg Gly Trp Val Asp Asn Thr Thr Ser Ser Leu Gly He 
145 150 155 160 

Asn He Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Asp Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser He Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Val His Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe He Asn Pro Asp Leu Glu Gly Ser 
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245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Thr Gly Pro Gly Gin Gly Thr He 

275 280 285 

Cys Val Thr Arg Thr Pro Arg Gly Thr lie Gin Lys 
290 295 300 

<210> 4 
<211> 900 
<212> DNA 



<213> Rat 
<400> 4 



atggacctgc ccccacagct ctccttcgct ctctatgtat 


cagcctttgc 


actaggcttt 


60 


ccattgaact tgttagccat ccgaggtgca gtgtcccacg 


cgaaactgcg 


actcaccccc 


120 


agcttggtct acactctcca tttggcctgc tctgacctcc 


tactggccat 


caccctgccc 


180 


ctgaaggctg tggaggccct ggcttctggg gtctggcccc 


tgccactccc 


cttctgccca 


240 


gtctttgcct tggcccactt tgcgcccctc tatgcaggtg 


gaggcttcct 


ggctgctctc 


300 


agtgctggcc gctacctggg agctgccttc ccctttggat 


accaagccat 


ccggaggccc 


360 


tgctattcct ggggtgtgtg tgtggctata tgggcccttg 


tcctttgcca 


cctgggactg 


420 


gctcttggct tggaggctcc cagaggctgg gtggataaca 


ccaccagttc 


cctgggcatc 


480 


aacatacccg tgaatggctc cccggtctgc ctggaagcgt 


gggatcctga 


ctctgcccgc 


540 


cctgcccgac tcagtttctc gattctgctc ttctttctgc 


ccttggttat 


cactgctttc 


600 


tgctatgtgg gctgcctccg ggccctggtg cactcgggcc 


tgagccacaa 


acggaagctc 


660 


agggcagctt gggtggctgg aggagcactt ctcacactcc 


tgctctgcct 


ggggccctat 


720 


aatgcttcca atgtggctag tttcataaac ccggacttag 


aaggctcctg 


gaggaagttg 


780 


gggctcatca caggagcctg gagtgtggtg ctcaacccac 


tggtcactgg 


ctacttggga 


840 


acaggtcctg gacaggggac aatatgtgtg accaggactc 


caagagggac 


aattcagaag 


900 



<210> 5 
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<211> 300 
<212> PRT 
<213> Human 
<400> 5 

Met Asp Leu Pro Pro Gin Leu Ser Phe Gly Leu Tyr Val Ala Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Val Leu Ala lie Arg Gly Ala Thr Ala 

20 25 30 

His Ala Arg Leu Arg Leu Thr Pro Ser Leu Val Tyr Ala Leu Asn Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Thr Val Ser Leu Pro Leu Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Ala Ser Leu Cys Pro 
65 70 75 80 

Val Phe Ala Val Ala His Phe Phe Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Leu 

100 105 110 

Gly Tyr Gin Ala Phe Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Ala 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Val Phe Gly Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asp His Ser Asn Thr Ser Leu Gly He 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Ala Ser Ala Gly Pro Ala Arg Phe Ser Leu Ser Leu Leu Leu Phe Phe 
180 185 190 
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Leu Pro Leu Ala lie Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Ala Arg Ser Gly Leu Thr His Arg Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Val Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Leu Tyr Pro Asn Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu lie Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Arg Gly Pro Gly Leu Lys Thr Val 

275 280 285 

Cys Ala Ala Arg Thr Gin Gly Gly Lys Ser Gin Lys 
290 295 300 

<210> 6 
<211> 900 
<212> DNA 
<213> Human 
<400> 6 



atggacctgc ccccgcagct ctccttcggc ctctatgtgg 


ccgcctttgc 


gctgggcttc 


60 


ccgctcaacg tcctggccat ccgaggcgcg acggcccacg 


cccggctccg 


tctcacccct 


120 


agcctggtct acgccctgaa cctgggctgc tccgacctgc 


tgctgacagt 


ctctctgccc 


180 


ctgaaggcgg tggaggcgct agcctccggg gcctggcctc 


tgccggcctc 


gctgtgcccc 


240 


gtcttcgcgg tggcccactt cttcccactc tatgccggcg 


ggggcttcct 


ggccgccctg 


300 


agtgcaggcc gctacctggg agcagccttc cccttgggct 


accaagcctt 


ccggaggccg 


360 


tgctattcct ggggggtgtg cgcggccatc tgggccctcg 


tcctgtgtca 


cctgggtctg 


420 


gtctttgggt tggaggctcc aggaggctgg ctggaccaca 


gcaacacctc 


cctgggcatc 


480 


aacacaccgg tcaacggctc tccggtctgc ctggaggcct 


gggacccggc 


ctctgccggc 


540 
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ccggcccgct tcagcctctc tctcctgctc ttttttctgc ccttggccat cacagccttc 600 
tgctacgtgg gctgcctccg ggcactggcc cgctccggcc tgacgcacag gcggaagctg 660 
cgggccgcct gggtggccgg cggggccctc ctcacgctgc tgctctgcgt aggaccctac 720 
aacgcctcca acgtggccag cttcctgtac cccaatctag gaggctcctg gcggaagctg 780 
gggctcatca cgggtgcctg gagtgtggtg cttaatccgc tggtgaccgg ttacttggga 840 
aggggtcctg gcctgaagac agtgtgtgcg gcaagaacgc aagggggcaa gtcccagaag 900 
<210> 7 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding mGRP40 
<400> 7 

gtcgaccacc atggacctgc ccccacagct ctccttcgct c 41 
<210> 8 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding mGRP40 
<400> 8 

actagtctac ttctgaattg ttcctctttg agtcctcg 38 
<210> 9 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding rGRP40 
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<400> 9 

gtcgaccacc atggacctgc ccccacagct ctccttcgct c 41 
<210> 10 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding rGRP40 
<400> 10 

actagtctac ttctgaattg tccctcttgg agtcctgg 38 
<210> 11 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 11 

gcccgcttca gcctctct 18 
<210> 12 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 12 

tctgcccttg gccatcacag cct 23 
<210> 13 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 
<400> 13 

gaggcagccc acgtagca 18 
<210> 14 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 14 

ggctttccat tgaacttgtt age 23 
<210> 15 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 15 

tgtcccacgc taaactgega ctcactc 27 
<210> 16 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 16 

cccagatgga gagtgtagac caa 23 
<210> 17 
<211> 300 
<212> PRT 
<213> Monkey 
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<400> 17 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ala Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Val Leu Ala He Arg Gly Ala Arg Ala 

20 25 30 

His Ala Arg Arg Arg Leu Thr Pro Ser Leu Val Tyr Ala Leu Asn Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Thr Val Ser Leu Pro Leu Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Ala Ser Leu Cys Pro 
65 70 75 80 

Val Phe Gly Val Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Leu 

100 105 110 

Gly Tyr Gin Ala Phe Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Ala 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Val Phe Val Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asp His Ser Asn Thr Ser Leu Gly He 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Ala Ser Ala Gly Pro Ala Arg Phe Ser Leu Ser Leu Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Ala He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Ala His Ser Gly Leu Thr His Arg Arg Lys Leu Arg Ala Ala Trp 
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210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Val Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Leu Asn Pro Asn Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Arg Gly Pro Gly Leu Lys Thr Val 

275 280 285 

Cys Ala Ala Arg Thr Gin Gly Ser Thr Ser Gin Lys 

290 295 300 

<210> 18 
<211> 900 
<212> DNA 
<213> Monkey 
<400> 18 



atggacctgc 


ccccgcagct ctcctttgcc ctctatgtgg 


cggcctttgc 


gctgggcttc 


60 


ccgctcaacg 


tcctggccat ccgaggggcg agggcccacg 


cccggcgccg 


tctcaccccc 


120 


agcctggtct 


acgccctgaa cctgggctgc tccgacctgt 


tgctgacagt 


ctccctgccc 


180 


ctgaaggcgg 


tggaggcgct ggcctccggg gcctggcctc 


tgccggcctc 


actgtgccct 


240 


gtcttcgggg 


tggcccactt tgctccactc tatgccggcg 


ggggcttcct 


ggccgccctg 


300 


agtgcaggcc 


gctacctggg agcggccttc cccttgggct 


accaagcctt 


ccggaggccg 


360 


tgctattcct 


ggggggtgtg tgcggccatc tgggccctcg 


tcctgtgtca 


cctgggtctg 


420 


gtctttgtgt 


tggaggctcc gggaggctgg ctggaccaca 


gcaacacctc 


actgggcatc 


480 


aacacaccgg 


tcaacggctc tcccgtctgc ctggaggcct 


gggacccggc 


ctctgccggc 


540 


ccggcccgct 


tcagcctctc tctcctgctt tttttcctgc 


ccttggccat 


cacagccttc 


600 


tgctacgtgg 


gctgcctccg ggcactggcc cactccggcc 


tgacccacag 


gcggaagctg 


660 


agggccgcct 


gggtagccgg cggggccctc ctcacgctgc 


tgctctgcgt 


aggaccctac 


720 
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aacgcctcca atgtggccag ctttctgaac cccaatctgg gaggctcctg gcggaagctg 780 
gggctcatca cgggtgcctg gagtgtggtg ctcaacccgc tggtgaccgg ttacttggga 840 
aggggtcctg gcctgaagac agtgtgtgcg gcaagaacgc aagggagcac gtcccagaag 900 
<210> 19 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding 

monkeyGRP40 

<400> 19 

tttctctgtg ggcctcgttt cctc 24 
<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding 

monkeyGRP40 

<400> 20 

cgtgctctgg ctcggtgctc etc 23 
<210> 21 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding 
monkeyGRP40 
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<400> 21 

ggcctcgttt cctccctgat 20 
<210> 22 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding 

monkeyGRP40 

<400> 22 

gccctcctgc cccatgctcc ttcc 24 
<210> 23 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 23 

cacagctctc cttcgctctc tat 23 
<210> 24 
<211> 19 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 24 

cagtttcgcg tgggacact 19 
<210> 25 
<211> 30 
<212> DNA 
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<213> Artificial Sequence 

<220> 

<400> 25 

tcagcctttg cactaggctt tccattgaac 30 
<210> 26 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 26 

gcccgcttca gcctctct 18 
<210> 27 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 27 

gaggcagccc acgtagca 18 
<210> 28 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 28 

ctgctttttt tcctgccctt ggcc 24 
<210> 29 
<211> 300 
<212> PRT 
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<213> Hamster 
<400> 29 

Met Ala Leu Ser Pro Gin Leu Phe Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala lie Arg Gly Ala Val Ala 

20 25 30 

Arg Ala Arg Leu Arg Leu Thr Pro Asn Leu Val Tyr Thr Leu His Leu 

35 40 45 

Ala Cys Ser Asp Leu Leu Leu Ala lie Thr Leu Pro Val Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Leu Pro Leu Cys Pro 
65 70 75 80 

Val Phe Val Leu Val His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala Val Arg Arg Pro Arg Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala lie Trp Ala Leu Val Leu Cys His Met Gly Leu Val Leu Gly Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asn Thr Thr Ser Ser Ser Leu Gly He 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Asn Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser He Leu Leu Phe Phe 

180 185 190 

Val Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 
195 200 205 
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Leu Ala His Ser Gly Leu Ser 
210 215 
Ala Ala Gly Gly Ala Phe Leu 
225 230 
Asn Ala Ser Asn Val Ala Ser 
245 

Trp Arg Lys Leu Gly Leu lie 
260 

Pro Leu Val Thr Gly Tyr Leu 
275 

Cys Thr Thr Arg Thr Gin Gly 
290 295 
<210> 30 
<211> 900 
<212> DNA 
<213> Hamstar 
<400> 30 



atggccctgt 


ctccccaact cttcttcgcc ctctatgtgt 


ctgccttcgc 


gctgggcttc 


60 


ccgctgaacc 


tgttggccat ccgaggcgcc gtggcccgtg 


caaggctgcg 


gctcaccccc 


120 


aacctggtct 


atacactcca cctggcctgc tctgacctgc 


tcctggccat 


cacgctaccc 


180 


gtgaaggccg 


tggaggccct ggcttctggg gcctggcccc 


tgccgctccc 


cttgtgccct 


240 


gtctttgtct 


tggtgcactt cgccccactc tatgcgggcg 


gaggcttcct 


ggcggctctc 


300 


agtgctggcc 


gctacctggg ggctgccttc cccttcgggt 


accaagccgt 


tcggcggccc 


360 


cgctactcct 


ggggcgtgtg tgtggctata tgggcccttg 


tcctctgcca 


catggggctg 


420 


gtcctcggct 


tggaggctcc cggaggctgg ctgaacacca 


ccagcagctc 


cctgggaatc 


480 


aacacaccgg 


tgaatggttc cccggtgtgc ctggaagcct 


gggatcccaa 


ctctgcccgg 


540 


cctgcccgcc 


tcagtttctc catcctgctc ttcttcgtgc 


ccctggtcat 


caccgccttc 


600 


tgctacgtgg 


gctgcctgcg ggctctggcc cactcgggcc 


tgagccacaa 


acggaagctc 


660 



His Lys Arg Lys Leu Arg Ala Ala Trp 
220 

Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
235 240 
Phe Val Asn Pro Asp Leu Gly Gly Ser 

250 255 
Thr Gly Ser Trp Ser Val Val Leu Asn 

265 270 
Gly Ala Ser Pro Gly Arg Gly Thr Val 
280 285 
Gly Thr lie Gin Lys 
300 
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agggcagcct gggcggccgg aggggccttt ctcacactcc tgctctgctt ggggccctac 720 
aatgcctcca atgtggcgag tttcgtaaac ccggacctgg gaggctcctg gaggaagctg 780 
gggctcatca cagggtcctg gagtgtggta ctcaacccgc tggtcaccgg ttacttggga 840 
gcaagtcctg gccgagggac agtatgtacg acaaggactc aaggaggaac aattcagaag 900 
<210> 31 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 31 

gtcgacgacg agaggcaccc actcggcccc atg 33 
<210> 32 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 32 

gctagcctac ttctgaattg ttcctccttg agt 33 

<210> 33 

<211> 12 

<212> PRT 

<213> Human 

<400> 33 

Cys Ala Ala Arg Thr Gin Gly Gly Lys Ser Gin Lys 

1 5 10 

<210> 34 
<211>,21 
<212> RNA 



WO 03/068959 



19/21 



PCT/JP03/01483 



<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 34 

cgccaguugu gacauucuun n 21 
<210> 35 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 35 

nngcggucaa cacuguaaga a 21 
<210> 36 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 36 

cuuguuagcc auccgaggcn n 21 
<210> 37 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 37 
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nngaacaatc ggtaggctcc g 21 
<210> 38 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 38 

gtcgacaagc agtgaactcg gggtctc 27 
<210> 39 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 39 

gtcgacagat cagaactgag cttcccgtca 30 
<210> 40 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 40 

cgtcgacccg gcggccccat ggacctgccc ccg 33 
<210> 41 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 41 
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